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"e 8 g H 1 (Ml UBfcH ^AlOll ® oj Q^Q^oi 2S6H^ TEM AtJIOIQ. 
E 9 5 1 Oil UEii* dlHOII (D a aSS|0| 2MoHfe TEM MSOIQ. 

E 10 S 2 1 (Ml UEiyi ^AlOn ® 21 D§Stoimo| ptMn (Stg^II^S) oj f?S|aEM UEJyi 3EIIH0ID 
E 11 S 5 1 Oil UBtH ^AIOI! ® o| Qgsfom^oj ptMn (ygfXiag) oj fjsjSEg u^yi HEHHOID 

1411 IIS ulfl □"shhoId.^^'^'^'^ ^ ^' ^^'^'^'^ -^2^x^a#2l ^» 

uayilaloiQ* -^'^ ^ (x'=Ar) m&smmsioi mm 

1 UB[^^n^RO?Q <X -Mom S?o, X' (X-=Mo) giU inffgSXMI2to| £^31l 

^92I^Ail§( 

asol ^sife s! □ gojsj seh:?i^ 

g ^ss efSJiasm gfxiagog oipoih. ^^iji ygfxf^giu g,^J^a#2J Jimmki m^m^ mn^Q\*'^ 

?MT±l?(Mf5»% loil.""^^^'"^ ^ °' ^^^^^^ 0'^^^ XPmsmiUrtJI IS±lT. 
SSim "^liiya^^^^.S|f,il2i£ iS^^'^"' -anetoresistlve) ±X^oj , g^^. 

^ i%jS^^i§miT9it^^ ^^'^■'^ "'^^ ^^^^ 

oliwaD ^2t±ife, a^ss^is. ati^iiss. nsxias. tii»«£ias a saxj^gos 

^^^1 SlifJFa#(MI^ Fe-Mn (l-gf2}) ifgai. SEfe Ni-Mn (UM-g}Ei) gfgS|, 3SJI«S S °£III^i 
i?SSi'i%t^%^iiW^Ti^O^ ^" ^^^^ ^ «^OIO<^i(Mfe Co-Pt 

x^of ^F- 3§xfsig^ifo| sf^iioiiAi a:>ingoi aaaw bi aJiiHs^i^^ 

eiHsife ag^fflSfoii OJ6H. :)\mm^ ^asi v^xi:iii:»f ssaa. <^^iai»7:i-j ^aoii 

aaU. ^^:>IS ^Ol. &^^^X^^^gO||^ Fe-Wn ifSaioiU Ni-Mn m^^Ol OI§EI^QI Fe-Mn 

SI m^ni^' ^'=^=' ("e-Mn msmi dioioi. iiisoigffe^jj;ii;i biii£i 3:2, E§h msu s£ 

2^sK5 ^^^^ SJifJ:f«SOIlfe. Fe-Mn SgQISDE Ni-Mn m^^d olioTfe ioi S 

"M•^^°L,^i^:T.^.'^???• Mitsumata). 011^ HBSf'HCS.Prakash). O 01 £f^&!(0 E 

h 7Qni"] o?c?«,?J^^? I- Ko'^ayashi) Oil 2|gj Journal of Applied Phsysics. vol.79. NolO. p.7896- 

i'i^,] HIS ^^^^^ "-^^^^^^^^ ^^^^^^^ 

NiMn 2, o^«,goi. ;iieog^E, goia S±0IIA1b ^^I^E^^lomill^D' ^ 

Li. 

Ea, sifoigj. :)iisoiiAioj afsfjiasat iisiia§2j siipk i ch i s CHsa^ ^»ehm ^sis «frH? 
bisifoisf. ^iiaoiiAiei ^mi^mia 3sxjsgiU2i si jpi i Woj^WwI^ii i%% 

NIMn Sgog yifXf^goi S^EIb aj«di:)j ^AISogMl. NiMn mBUl I!SXfaS2l ;il«0ll a 

SOftr 53011 rISrU'. 

S*jEi;f ^Aia:?l aOIIAIfe. NiMn ifgoj SS^ife Ni, Mn §1X121 dHg^Ai:)| Mf?$!S^ «4J2jgl23n ( 
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21 Ni-Mn mm^Si ^X^S=^= (a, c) 2i bl (c/a) 0.942 01 D. 

oia aoi. aasi E! Nivm s3a|o| ^x\^^ti\ (c/a) fe oiinsi i oii ^mm aoi;i rasoii g 

NiMn ifes^aU JiSXffeigoj SSfe^EHOII 910\5.. mXiiiD\ MK\E9.^fH. NiMn ffgoi g^TSi 

^ifs^a ^§ofoi, msoigfaifflDf a^^SQ. 

ggj ^iiia fesoM Dmsio\ afe df£f soi. JiiaoiiAiei ^imss. arson sioH oii= se a&aoi a 
fe^:'ls^ b^2^ ^oi. NiMn m^^ uium RmQm^xmD\ aa. se ssu see 300 1 s feonQ a 

W^Saa I^Mn SgOII bloKM ^4^S 5f2 2iIia.K LH^^Oy S6HA1fe, FeMn StBUi S&&7\\ S 

OlStAI SIEOIIfe, U^SOI ^4^oH2. EeJ NiMn SgeDE S a?^0lg^aI^;ll« ^ySfOl feS MSU S 

EM Sti^WiSIHgSAI. 91|=^gi^g oiSgf X-Mn ifS (X=Pt, Pd. Ir. Rh. Ru. Osj 01 

2J0. 

s!ie^S!±M ifsoffe X-Mn gfss a^i^x^as2s oigsis. gaoii disjoi m^s^e tf&^Aia =^ a 

n. E. ollE^M §stAI2J ±IfgE2] fe^^WI 2loH, ini^O|g^aI^JIP^ ±g£IOj IH^^aOl HoJSQfe SHI 

SE mismD\ oia9is!D. . 

01 aiig§!±e sssffe x-wn sse aigfifssos oiss a^, i2&oig/aiF?iiM ^^ai^di 

?lollA1fe. NiMn thSS 0I§§} 3^2} §^of:)ll, ei^ys gJHgjl S §2:?f SQ. 

NiMn SeSI S^, gsiOII 2lofS, IlSIfSS (NiMn ifS) 21 SS^EHS ElOi aDIl 

:)IIH£J01 aJISf. X-Mn (X ^ ^SS!±^) 2] S^E e^o^JII. 3§XfS#2J :J«a?5fi SS^fEHS 

g ^^gg g2H2l 2HIIB oHSof:)! ?lel Siog. HfiflFagos S!± X (X a!|gsg^) 2t Mn g if 

e^g oi§s xf3ing^]u±jKHi as a 01 a. 



^S2i ?^ a! 2r§ 

21 7[\&mKi m&om^xmJi m^&a. m\^sQi x\m&mo\ ssg^ses nsan yi^xf 

SI01E S!± X O. X Pt. Pd, If. Rh, Ru. Os S 0i!= ofU2l 1 # Efe 2 e 01^^21 S!±0IQ) £f 
Mn8 S#3ffe S^iflf^XHSS SaSlffl. UD\ Sig^WSSiU i{IfaS2J bl§i}fe^£HOII Sfe i3 

&gifsioia. . 

E. ^0IIAi2l ^:)| a[gHf«g2J SIOIE ^^21 Llo S2I e4JSaf^?S|^Xf£ EJOi Sfe 

aoi b^^sJo^D. 

m aOI HJgslofQ. 

g ^soiiAife. sfxfas2i {111} aoi. Sf2fxjas2i fliaoii ssisi aftfss ^ti uHifafetaioii 
oj 9ia. 

Efe. ys^xf^3S2i {111} sou ^►iJi sfijag2i ;iiaoii ssai g^ifog HHsafeciKHi cusfoi. 

m\^mQ\ {111} a2i HHtfE^. yaiJS#2l BHSESDE S[>iU, Sfe ¥UHffO£ aoi 9i 

Efe. afg^IJS#iU i,»XfaS2J fliaOli SS£! gfS2S2l, ^*D\ a^2^X^aS2J {111} 321 HHSE 3i 
{111} 321 HHifEfe ^0[Xi 9iD]U. Efe ?liHifO£ 301 9i(H. {111} E3 6ia 

21 asaol fliawi siisi g,^tfos aiitfaoi, yi}x^asju ^,^x^as2l asBHSoi 

E g aSOIIAIfe, ^►:?| gfSJfaSS X-Mn ifgog gaan, Si± X fe Pt 2J 3dOI bJgSJoJD. 

ES, a^aX^4dSOI PtMn ifgog S^afe S?. ^XHEI^OIIAIoJ fe^UI y?fIfS#2J ^XfS^' (a. 
c) 21 bl (c/a) 0.93 ~ 0.99 21 a?ILH°J 3!0I b^&£|olQ. 

E^ g ^SOilAlfe. fe^:)| SiifXISSS X-Mn-X' ifS O X ^, Pt. Pd. Ir, Rh. Ru. Os g 01!= 6m2l 1 
g E^ 2 e 0I^^2I ^±0\a} g^ElH. A^;,| x-Mn-X' ifSE S!± X £} Mn 2^ ^aa^ S2f^ 

IJ2I 2.^011 si± X" ;^ agia aasnsflioiTiu. Efe s!± x a Mn ^^afe sa^wa mmsi 
a± X' s xiea »sa ^saioid. hsi. stifwasos oisa^ x-Mn-x' ssa g!± x 
^ Pt oiQ. ^ fe^:»i yi^if^se. pt-Mn-x' tf^og saaoi a^ aoi bi^sjsiD. 

Eef g ^SOIIA{fe. Si^X\^S9.^ OlSafe X-Mn-X' ifga S!± X' fe, Ne. Ar. Kr, Xe, Be. B, 
C. N. Mg. Al. Si, P, Ti. V. Cr, Fe. Co, Ni. Cu. Zn, Ga. Ge. Zr. Nb. Mo. Ag. Cd. Ir. Sn. Hf. Ta, W, Re. 
Au. Pb, S! il£Wg!± S 1 g Efe 2 e Olfe^a i!±2J 3!0I W^siofll. HQ b^^S^o^lfe. §!± X' 
Ne. Ar. Kr, Xe S 1 S Efe 2 S Ol&^a S!±OID. 

E g ^sdiAife. fe»;i afifii^3Soi X-Mn-X' sses saafe s?. X' a ^abife at% s 0.2 - 10 

a a?ILH21 SOI bf^£J6fI2. SD bHf£|of?llfe 0.5 ~ 5 a a?IUOIQ. 

Es g ^s(HiAife. 4f?i atiixfasoi X-Mn-X' ifgog ssafe a?. g!± x a Mn a s^bia bis 

X : Mn S. 4:6 ~ 6:4 a &9\Ui21 3101 bfgSJoJD. 

Es &»:>i s}sxf43§2s olsafe x-wn-x" ifss ±fflassEs saafe aoi bi^sisiD. 
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^ ^*SOimfe. S^S}X^aSOI. X-Wn O X fe, Pt. Pd, Ir. Rh. Ru. OS m Olh mU21 1 g 2fe 
2 S Oiyoj S!±0|Q) gasis. d^2fJ^ygol ^Xmm 9I0II S^aOl 2J201. X-Mn SSSI X 
21 SSblfe at% S 47 ~ 57 21 a?ILHeJ 3iOI d^^£Jo^D. 

SE S ttgOIIAIfe. fe^:H yifXjaSOl X-Mn-X" (£?. X Pt. Pd, Ir, Rh, Ru. Os g Oiir o^U2l 1 g 
£E^ 2 g 0lfe»2J S!±0II1, X" ^, Ne, Ar. Kr, Xe. Be. 8, C, N, Mg. Al, Si. P, Ti. V, Cr, Fe, Co, Ni. Cu, 
Zn, Ga, Ge, Zr, Nb, Mo, Ag, Cd, Ir, Sn. Hf, Ta. W. Re, Au. Pb. S SI£We!± S 1 g Efe 2 g 01^^21 

S!±oiQ) s gaaa, &^:)| a^^,'I^a§ol 2^xfa#2i ?ioii sssoi aooj. x-wn-x' ifS2i x+x- 21 5 

adife at% S 47 ~ 57 21 &^[M21 SCI df^SlofQ. 

SES S ttSOIIAIfe, X-Mn ifg2l X 21 5^01, Sfe X-Mn-X' ifg2l X + X' 21 5Sdlfe at% S 50 - 
56 21 a?ILH2! 3<0I SD dJ^sioJD. 

g I^SOIIAIfe. &»:)| Slg,*Xfa§OI, X-Mn ifS O X fe. Pt, Pd, Ir. Rh, Ru, Os g Olh om2l 1 S Sfe 

2 g oife»2i a^oiD) OS saaiQ, etif jf^goi ^'x\^s°i oim\ s^aoi sism. x-Mn 

21 X 21 5Sdlfe at% S 44 - 57 21 a?llll2! 201 bJgsioJD. 

SE g ^►SOIIAIfe. ^^:)| H^i^J^SS0l, X-Mn-X' (B X" fe, Ne, Ar, Kr. Xe, Be. 8. C. N, Mg, Al, Si. 
P, Ti, V, Cr, Fe. Co, Ni, Cu, Zn, Ga, Ge, Zr, Nb. Mo. Ag, Cd, Ir, Sn, Hf, Ta. W, Re. Au, Pb, g 
S!± g 1 g £Efe 2 g Oi&*2l g!±Oia) 9.^ gaEIH. fe^:>l &^i^J^SSOI ^.»J^ag2l OfZHOli S^EIOI SI 
H, X-Mn-X' ifg2l X + X' 2i Sablfe at% S 44 ~ 57 21 a?IUI£! 3J0I U\m^o\a. 

its S ttsOiiAife, X-Mn irg£i X 21 ^sbife, SEfe X-Mn-X' sfs2i X + X' 2i Satiife at% S 46 - 
55 21 a?ILH2! 3301 bfifSJoJD. 

oife»m aoi ojol ssa m&gssis. s ^soiiAife. aa :)ni2i xpinifgm^xfoii Ah§?tfeo>D. 

a» g ^S0ilA12l 4!e±E!l«S aisi^xffe, 0! ySWaSiU SoJOl SSaOi. ^^;i Sfgf 

»a§iU2l a&Olg^idXfJIIOII 2i6H Xf?llgfifOI Hgilfe HSJhaSffl. &^:)| :3§XFaS0M dlXFaESSS 

ssfoi sss M£ijf«siu. fe}:)! ^^lx^ss2l itas^ife ^^d\ 2sxtss2i ijsfg^sm ja»6tfe g^ffs 
£ §SAi?ife moioi^siu. nsxh^sm dixf^^asm REix\^m ^mm^a ^oisffe £sss 

fe JiOIQ. 

s g ^soiiAife, fe^:)! ^eri^a^HS eio^^j^joi u,six\^&s\ SEfe m^oii. m^m (iw) 21 zf^s 

^01 ei2fXja#0l §4322. SfaXf«S2f 5£IIJS#0I. fef3l2l iag»lif5}(Hi 2I6H g^EIOI 2ife 3! 
E S ^S0IIA12l SS^aiHS atai±Xte, H£IXfaS2l fe^oKMI dlWasaSilf, ^^21 fef:?! dl 

x»i3£as2i 9i s! ag}2i dix}^£as2j omw ?\xm^ Jisx\^sm. m&9i iisija#2i ?\ ai 
B&21 3sx^as2l of2Hoii ?jMo}0(. iflsoiy^ififlioij 2I6H 2}2|2J iisxf«s2i x^§^a}^e gss g^if 

S §lAI3lfe dfOI01::i#S §>I!. fefPI Sfi^Ifag]!} 01 S6J01 S^E! ZSXf^SOl, fef^S 

Hifgifofoii oisH gaaOl 2!fe 2!0ia. 

SEa s W90iiAi2i AMR ±x\^. ti\x\^sm s»oi xummmM ^x\^mm ^m. x\D\xm 
S2I fef^ sfe s^^oll (iw) 21 2>^s ¥oi sfsifagoi m^Tm. ^m\^mm x\Dm^m 

01, fe^^sF ]3?^^E•e|0l| 2I6H §^£101 S!fe 2!0ia. 

SE S ^S0IIA12i etqfjp|syc^_ If:)|Hggm4;i}0| Ajsjoii gsKj, ^cgoi §^£|01 2i 

fe 30ID. 

H ^SOIIAIfe, y^^Ifa#o£, 2j(ME S!± X (X=Pt. Pd, Ir, Rh, Ru. Os g2i 01!= ofU2J 1 g SEfe 2 g 
Olfef2l S!±) 2k MnS SSoJfe ^^X\^J»S.m M§S aJ^^Sil^2l dISihyEHSAI. sj 

SSI lasoig/axMiM sa 4^ sje^ sjfe soio. 

mmsm9\ j\\&=??Em amm^ms. mfe oisfe, g»£ig ^Aise dh, a^i}I^«s2J as^^M, sf? 

Sj^WS^a ^JSI^JfS Sjggi aSAI91. MD a ili^O|g.^aJ^:)||M ^^SA|3i:)| 9l5flA10ID. 0I6KHI, fe^ 

:7i uissfferEH2f iiisois^^xh7ii2f2i s^:>iioii cHSfoi ^^mu. 

an. HISiffefEHEh, &m[^SlH ?iX\^S°\ ?liaOIIA1. S}i}XJSS^2l SJXfS}. 3^JfaS^2J 

1 Dl 1 s asoU) 9Jixi mo\. ^x{9i ?i j|£»:I|l:)^ am ^offe ai. oi2t ^01 :)iia?5fi disif^fEHS 

oD\ ?loHAife, mX^EiSm 2i0iAi2i Sf2fXf«S2l ^»S*>M SISSI fllOISfOl m mQD\ SD. 

g ^SOliAlfe. UD\ SlgflfSSS^ 011^ x-Mn tfS O. X fe Pt. Pd. jr. Rh. Ru. Os g2l Oibz SfU 

21 1 g Sfe 2 g Olfef2l S!±) £ SaSD. 

B aSOIIAIfe. feflJI X-Mn ifS2l X 21 i^dlM SJSSI dSjofW, a»£ja2l X-Mn ifS2l ^IJS4=2I 

sfm. i^xf^s (oiifi NiFe 21 2^x^s4'^ijy »opj 91iie^ ao! ao. 
atsas:»ii (g»£ia) 21 x-Mn i}e2i as^5£t ^x\^msi as^sfe 2^, x, Mn mxm mm^KVi 
m^tsim afejgjgf^xt (oisk m=fm^xm m) m aoi sifecii. h ^^soiiAife ^f^sf bi2[ ^^oi, x-Mn s 
S2I ^jfs<^2} i}xf^g2i 3ixm<^9i nom elm sfn siqhs. sisa s?ii (axiBia) oiiai2i x-Mn 
SfSiu 3fij«s2i ^ia?5fe dissfe^EHs a:ji aa. 

012} ^01 S ^^SOIIAIfe. SfS}X}aSoSAi X-Mn (X fe Pt. Pd §)S MSst 3?. ?!± X 2J S^dl 

s 21S5I iimm°mm. st^xi^sm m\^s°\ nB^iEAm umm^^fum. sm sjfeQi. ses s ^soiiai 

fe, t\D\±&± (Ne U Ar §) S2I S!± X'B X-Mn S30II S^AIgjogMI, e}3Hja#2l ^I^S4'M BJII 
» ^ 910\. ^^Xi^mm SfI}^S2l 3||£9?5M dISgfefEHS offe 3J0I IJf^oH Jill 
££ S ^SOIIAIfe, X-Mn SS, SEfe X-Mn-X' ifSiU SI}S#2I MmWOl D=E^ ai ^fe 3!0l d}^ 
SlofQ, ^SUrifEfe :>I2S2J EXHOl^Li. Sadl. ±ia§ atSaAI21 a^3}±S S2I jai52J, 2fe 

si2i 2js^ §011 2ioH aaif 4^ aa. 
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bl2J aOI. X-Mn gg. SEfe X-Mn-X' S^m aXfS§2J SSUHI^OI DS£^ 5H ^fe 2ig, oiie MS 2J 

jfsssi {111} ffloi. a^ffioii snog bHsaoi. mamn x-wn ss, sfe x-wn-x' esa 

{111} aOI. ataoil SSlog o^j nHSgoi aisa. UlSS^EHSfe Ei:?! OidimD\ ohsoi 

©EfAl S ttSOIIAIfe. 0111 Sa 2JIfa§2l {111} SOI. X-Mn SS. Sfe X-Mn-X' mS9i ifllSOII SS 
oj g^gog BHifaOi 2ife X-Mn ifS. X-Mn-X' ffgo] {m} goj BHIfEfe. i^^l ifll 
S#2I BHSESDE ^:HU. Efe ?«HifOI £IE^ Sjgol BlOiSog^, :>lia?2S dlSif^^EllS ^i\m 

^ mo. 

o\^m ^01. timm^mD\ sje^, x-Mn ss. e^ x-Mn-x' ms:si m\^mm ^sm ^ 

feiAISSSMl. x-Mn ^g. Efe X-Mn-X' mSH} Ji\&(A\k\ limO\^^^X\J\\D\ m^6\ 

XI?}. 01 i2&0l&aJMiei m^E: X-Mn if^, Efe X-Mn-X' if^oj gS^S:)^ ^:J| «f^S!6^2S¥EI 
X. Mn SII12J UHS±A^:)^ f^siaog SAjggf^j^^g SSmfe 31011 2\slU. 

E§». g g^SOIIAIfe. ^^Jl SfeJSgf^Ite B?I^XfoI see, ^^21 4 321 g^S X nX\o\ll B 

?I^W2I SAiai, S! S! ofSSI S4J0II Mn xHlote. ±?l Llo S2I S^Saf2^Xf (OloK 

mXi2\^2\ X-Mn ifS. Efe X-Mn-X' ms°i ^0\S. ^¥21 gS?5:)J SSI^IfS EJ 
01 2ig fflSPt 9ia. 

Olfe^2f ^01. g^HEIM ^Alifo^AM X-Mn mE. Efe X-Mn-X' i}S2l mS=?^D\. MffSI^XIS^H 3 

si^xi^ fflS5joi, nmoimisxmDi s^^steai. oi agAioii a^mfe ^xmss, x-Mn sg. sfe 

X-Mn-X' ShS2l aoi NiFe aSOII blS}01 mi 2!D. 

S ^SOim^, fe^#s^ mSi ^'0\. X-Mn tfS2l 5adlM ^mmKm9.^m. £fe X-Mn tfSOII fli 3 S!± 
SA1 a± X'M g*IEia01l £!01A12I X-Mn ifg. Efe X-Mn-X' ifgjU i}J^a#2l 3113^ 

sisxfasiif 2,»ifas2i :>iis?3Ei bisthfe^EHs o^^, g^^elM ^aisosah. x-Mn m^. e^ x- 

SEm. x-Mn (X=Pt. Pd m). Efe X-Mn-X' (X' =Ne. Ar FeMn ifSOlU NiMn ^3 B 

Oil bISKM m&iaoi ^4^8111. E FeMn ifS eOll blo^O^. MSUSEE ^201, Eef 51i^0|g,^SX^:>ll 
(HeX) &ifXf«IHgSAi ^4=£} ^aS 5>I2 9ia. 

E. Hg^SOIIAife X-Mn ifg, Efe X-Mn-X' ifSe ^^offe S!± X Oil PtM ijSjSfe 301 bl^SlolO. 
01^^ X-Mn ifS. Efe X-Mn-X' ifgog g^S afg^IlfclSjU Ol^WJIfe HSg 

ifats. xiPi»f}§2j±ifoii sjsa 4= aa. 

g saoiiAife, oii§ m& ^^D\ XD\xims.m±x\E.k\ ^m±m"d^m ^^±x\ a s^rfieiSHs ^^±xi 

oisMi. ^►:)i iigxt^#2i asa^sos ?iiim\ ussi 4^ 2i;ii sioi. seiioii bisioi xhss 

m^m sfe aoi :>f^oHxii2 £!□. 

E. 5!!±a|o!J|b10l01± gf^OII 2I6H. OIIB ^e^ei^HS etQ^±7;f2| HEIJiaS. Efe AMR ±J12I 

x\D{x\m§.m±x\s°i xm&ms msm g^tfog smai^ s^, eii^: ioi;^| tj^olo^±#]l^ heiii«s 

Efe 2!!>:;fl|oixm^oioi±sjy xpmifse fe^:»i assifsi2s sasioiE eq. 

oisw, Hsiii^g ^ ii:>i»&s2i xy^m ms&^9.s. £j§§i smaisi^ 3aoi :>i^mi. ^4^m ih 

JS^ae ^ 2{D. 
^AlOII 

E 1 S B ^^§21 m 1 ^AISEII2I ^S^S^SS a|a|±Xf2J =?^m A8S s^oim s asEoia E 
S.K E 1 OIIAIfe X g^Sfog tlSSJfe ±»o| ggJ^saJS mSfSJOl LfEHJm 21D. 
01 ^g^ffi^HS S|S[>:itfe, 5fECI±a SJtlOII ^X\E 62>0ICH2I ^Hm^^ #011 MXlEi 

01. olECI±3 S2I Pl^IfJIIfi aaSlfe SOID. E§f olECI±a §21 IDi:)|^0Hai2J oieg^tfg Z 
Xi:)i:)|^OHJfll£ ¥6121 ¥^Xf:>ll21 gfSS Y gfifOICf. 

E 1 21 :)js oieiioii ssEioi sife as la mm) §21 bixiaxHgs saa ;i2S (6) oiq. 01 

(6) 21 9I0II HBIIjae (1), bl»^Ea# (2). 3SXia§ (3), S Bmi^B (4) 01 sjg£joi gJQ. a£l 

n. &^:ji y^^iias (4) 21 ?ioii Ta i^m) m°i ess (7) oi g^aoi 9ia. 

E E 1 oil UEHa ti\2i aoi. PliS (6) 2£¥EI SsS (7) »tXI2l 6 S2I g^^Ollfe. o1Eb10IOI>;§ (5, 
5) 01 g^SIH, SfEbJOIOI:i:S (5. 5) 2J 910llfe ESS (8. 8) 01 aJSSIOI 2JQ. 

H ^SOIlAlfe fef:)| 5£II14d# (1) * HSJISS (3) 01. NiFe tfg. CoFe mS. Co S3. Co. CoNiFe m 
S 12S S«£IOI 2iD. 

Em E 1 Oil UBt" bf£1 ^01 HgJXfaS (1) S i gog g^EIOI 2iXI2i. 013101 a#?5£ Sa£l01E 

SD. DAiasia. &^:)i heixi^s (d oi, om NiFe m^m coFe ssoi sigg aoi sioi 

E aOl. NiFe ggiU Co :7f SjSS ^350IOIE BD. 

^:>\ Hsjii^s (1) m 2Sif«s (3) 21 aioioii jmo\^ uuiaEas (2) s cu ^ gasoi sjd. e 

S.K otEbfOIOI^S (5. 5) g. OIIH gS Co-Pt (S^^M-eijS) i,^gOIU Co-Cr-Pt (3^*^-ag-aHg) 

§2^ m^sio\ s!:q. ess (a. a) a. cu (^ai) u w m±m. cr (ae) S2S saaoi aa. 

H SSOIiAlfe. IlSI^^g (3) ?IOII SaaOl 21^ SliHiaS (4) S. sioie S!± X O. X Pt. Pd Ir 
Rh. Ru. OS S2I 011= S1U2I 1 e Efe 2 g 0lfe^2l §!±Oia) 2f Mng S^Sffe ygfXiaiHSS S^SEIOI 
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^iiaoiiAiei stm\^s (4) a sioie a^2i aa^sfe, lio S2i a^jsa^^if (oia, 9?ai^if2> 

m) ^ aoi 2!D. 

Oi:)|0IIA1. Lio S2I ^feJSgf^IFgf, B?I^Xf2l 6 2 S, ^SSI 4 S2J X ^Xi {X=Pt, Pd. Ir. Rh. 

Ru, os) mmn. e9i^ifO| saisj. ai fe^a si otasi sfejoii wn m^a. 

SE g ^»S0IIA1^, 3§XfaS (3) lU ygflJaS (4) 21 §SHHifOI ^E} 2!fe 3!0I. JQSIfag (3) 2} SiS 

was (4) 21 :>tiffl^55K disi}&>EH£ a:)ms soiiai df&siofa. 

E 1 (HI UBy! ^g^;ffl^«S atS|±Xf(H|A1fe. Ta 21 :>l5S (6) 01 gfij 2io°S. ^^:)| (6) ?10ll 

SSEI^ 5£IXfaS (1), dlXfasaS (2) HSXfSS (3) 21 {111} BS. 9^3011 CHmOl S8S! g^S2 
S ^dUHIfaOl 2iD. 

Oloii CHSKM. jim\^m o) ?ioii ssa^ ajg^was (4) 21 {111} as. iisitas o) 21 
{111} 321 bHifEoii diofoi s^?^u. sfe ?tJHifos aoi 2^a. DAiasfa, e 1 011 ueyi :nsxf43S 
(3) m a^sI^as (4) 21 ;iia¥eoiiAi2i ^sdHifs as ^i^s aoi as, i&yAi :>iiaoiiAi2i =?^d\ 

g tfSOIIAife §*feiS2l B1\\S.^B. IlSJ^aS (3) Hi SfgfJf^S (4) 21 ?lia^5M dlSi}&»EHS o\ll 

9i^a\. 0I31S a»£iM Mk\m^s.ni. e^giI^at (4) 21 s§?5m, ms^i^xj (a^ag^^xi) s 
e^ ^?s|^x^s bsai^i. aias nsoisaxMia 4= sis^ sf^i ?i8HAioia. 

bUN^oja. siffe^EHoii 2{oa. ofoi£. ^*:)\ (4) 2j aa?55f, 

g ^►SOIIAIfe. ^mmS (4) S, X-Wn (3 X fe. Pt. Pd. Ir. Rh. Ru, Os S2I 01!= oJU2l 1 S 
Efe 2 # 0I&»2I S!±OIQ) OS 8^301 9ia. mSi g ^SWIAIfe, (4) 01 PtMn 

°m m^SOi 2Jfe 3!0I dJ^siolD. 

X-Mn ^51 PtMn ifSS, eSH^a S>gfXiaS2S Afgas 2Jfe FeMn Sg, NiFe ifg §011 blof 
01 LH^aOl ^4=om. SE MSU^SES ^OQI. EES ia&0|g^«Xf:»ll (Hex) :>f g 21 S SJgiXf«IHSS ^ 

g ssoim^. s>2ixfs# (4) oi ptMn m^°^ saaol sj^ a^. ^ais ^. DAi^sfa 

2101SE ^^21 US=?^D\ ^?S1^X^S a (4) 21 ^XfS4'. (a. c) 21 dl (c/a) fe, 0.93 - 

0. 99 21 a?IUI2! 330! df^SJSIQ. 

^XfS4= (a. c) 21 bl (c/a) ?\ 0.93 Oloh:>J aa. ySXtaS (4) 21 a§?52J :J12I 

£ a^QI, OI2t AfEHg £12. HSXJ^S (3) m S}?}X\^S (4) 2J m^^0\ HofaOl, S^2I 

SOI m&om df^sism SD. 

^XfS4= (a, c) 21 bl (c/a) :?! 0.99 Olfe^0^ aa. &^:)| Sli^Xfas (4) 2J §§^521 :H2I M?TS|^ 

xfs aoi. fe^:»l sfg^iisg (4) m 3sxia# o) 21 ?iiaoiiAi m^o\^ ini}oig,*axMi:'i stom di^sisf 

Jl SD. 

□ aU ^^?l atSXf63S (4) 01, X-Wn (a Xfe, Pt. Pd, Ir, Rh, Ru, Os g2J 0il= olU2J 1 # Efe 2 

# oifef2j s!±oia) o£ §«afe s^, sjiaa2j bsioiiai, usiias o) e^2,^x^ag (4) 21 ;>iia? 

55 biSE^fe^EHS oi:)| ?loH. S ifSdlAlfe, ^►:)| X-Mn E^S2I i^dlB oi:)l2l 4^JIUIS SSoHl SiD. 
UD\ (4) 01, X-Mn Sf3 (B X fe, Pt. Pd. If. Rh. Ru. Os S2I 01!= om2l 1 g SEfe 2 # 01^ 
21 S!±0ID) OS SSaH. Est E 1 (HI UEHdl W2f &0I 4,OI S^i^J^a# (4) 01 llSX\^m (3) ?JOII S 
aafe a^, X-Mn S32I S!± (X) 21 EE^blfe at% S 47 - 57 21 a^lLHSJ 2!0I bJ^SiofD. MQ dl 
^£|olJ«fe X-Mn mB9\ E± (X) 21 i^blfe at% S 50 ~ 56 21 S^ILHOID. 

4*^st iSdiuioiiAi si2fxfss (4)e sasfa. a»£ia, qai^sis as^3s;^ »??ai^»s aoi afe 
a:^i(HiAi2i si^xi^m (4) 21 ^xis^^iy, nsxias o) 21 ^ws4=a2i xioim bhi m 4= sjoqi. 
QEiAi a^aaoii. 6f3i usiF^s (3) m ajaxias (4) 21 ?iia?5B disif&^EHs sua aa. 
01 feiEHoiiAi mMdim yAisia, ^►^i aii^xias (4) 2j ms=^^2\ &m\ 210H. mmom^xm:}\ m^oi 

01. dl2t aoi X-Mn if32l S!± X 21 5adl2l S^dPI at% S 47 ~ 57 21 a?IIJIOia. 400 (Oe 
: (MIS^EIIE) 01^21 ilS0|gfaii:>IIM ^ HQ. E X-Mn 11321 S!± X 21 S^dlfe at% S 50 ~ 

56 21 a^UIOia. 600 (Oe) 0lfe^2l HSOIgf^Xm 4= 9iD. 

Om ^01 B gfSOIIAIfe. ygJXiaS (4) ogAI X-Mn SSe AISS 9?. S!± X 21 S^dlM &^^ei S 
?ILH0IIA1 SaSogMl. a»£ia2l ^:J| SfSXiaS (4) m aSWSS (3) 21 ?lia?5B dlSS^EHS s 
Ilif ^ 2JD. 

E g ^swiAife. X-Mn sgoii. ill 3 a±SAi S!± x'M s:?iso£Mi. a^i^x^as (4) 2j ^xfs^'M a;ii 
If 4= aoi, axiaao!m2i afgjijas (4) lu usijas (3) 21 :>iia?3EM wsm^ms. m 4^ aa. 

X-Mn ihgOII S!± X'M CHS X-Mn-X" IfSS S!± X £f Mn og :?^£ife S2}^Xf2l 2}^0ll S!± X' D[ 
agJS SgJS 2SIII0I?IU. Efe §!± X 2J Mn og :?^£jfe as^X|2l ^XIS2I m^D\. Sl± X* S Xi 

&a xi&s 3§flioiD. oi;ioiiAi ssflia, as 5as?ioii a«, 3goi:>ii asoi ais 4121 3xii» :?j 

SSID. ES S &»S(HIAife X ^ Pt °] 2!0l dl^SJolD. 

3^^u g asoiiAife &>:)i x-Mn-x* m^s ±mB^^9.m atgasm aa. ^^;iEj§iaog^ ^tji 

X-Mn-X' mSB blSS&^EH(Hm S|Saa2. atasE! X-Mn-X' ifSS, 5j §21 X" :)[. S!± X 21 
Mn og ^'Safe eEi^Xf2l 2f^0il agJo^?^U, Efe. S!± X 2t Mn og :?aafe MS^X\°i ^IIS2I 
a¥?K gj± X' £ X\&Ba. 0I2J aOI. ^►:)| S!± X' :JK X-Mn S32I ^XKMI SgJSOIPIU Efe JISS 

OS ssgogMi. ^xife lnx^. ati^xf^s (4) 21 ^xis^^fe. gi± x'b s^isixi as a^oii disioi ?i 
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SQU iS2taOi bfgsioHI aa. B ifSOIIAIS) =?Xm2i m± X' Ne. Ar. Kr. Xe. Be, 8. C, N. 
Mg. Al. Si. P. Ti, V, Cr. Fe, Co. Ni. Cu. Zn. Ga. Ge. Zr. Nb. Mo, Ag. Cd, Ir, Sn, Hf. Ta, W, Re, Au. 
Pb. S! 2lSWi!± (Sc. Y S! g+E}b=OIE (La. Ce. Pr, Nd, Pm, Sm, Eu, Gd, Tb. Dy, Ho. Er. Tm, Yb. 
Lu)) S 1 S Efe 2 e 0\^9i a±OIQ. 

ueai oiai m\ §!± x' 21 oihss Afssjois, >iiiHEii!oii sim. sfaxjas (4) 21 ^x^§4s 
an m ^ mm x\mM°^ ii§o\^ s!± x'« MSojfe a?^. s!± x- 21 3\ 

m6\ m ^SOIIAife. ilgiS2S HSom. mm^D[±2i mD\±m± (Ne. Ar. Kr. xe e 1 § 2 S 01 

fe4 1 S!± x' SA1 M§sfe 3J0I tl^^s^o^D3 ElOi 2iD. ij:'j±a±b Mifs:j^±oiES. mD\±^± 
j\, stgwi g^EioiE. s^swa ^soii a:Hi ase aoi an. e§.k Ar§8. >iiiHEiga7t±sAi m 

. i!H¥EI ±1EIS SximOII ESEIfe ?J±g^OIU :i:lIHEJSgjIf2l (HIUXIM sisaTJfl SSmfe 32fE 

§01 SMI. etS(HI Arg ilglAia 4= SD. 

ES. Si; X' (Ml :)f±SI2l S!±M M§S S^dlfe. S|SOII Dg2l SJ^ X'M ifSofe 3!S SStoHIE^. m:)\ 

±21 s^oiiAife. eigoii Qig agjAi3ife asiss. a«sjoii 216H misn^ mm^rnxmrn. ti\^^9.m a 

:Jfl if <^ 2ife 2!0l ^^011 2I6« S}oi£|22 o^q. 

Eel S ^SOIIAIfe. S!± X" 21 543dl2J a?IB ^Solll H3. tifg£|a ^:JI a± X' 21 S^^^lfe. at% 
s 0.2¥ei 10 013. HQ HJganLTIife. at% S 0.5¥H 5 OID, E 01 IIB. ^± X a Mn jU2l 3Eatil2l 
dIS X : Mn S 4:6 ~ 6:4 21 S?IUI2l 3101 bl^SISTD. a± X' 2J iadisi, g!± X 2i Mn Il}2l 5^0! 
2J dIM X : Mng. fe^?l a?IUI0IIA1 5Soia. Sfg^ (gxH£l51) OiiA12i SigfXiaS (4) 2J ^XIS^'B 

a:Hi a ^ 9iii. Est. ^xiaie ^Aiifo^Mi (4) m nsxms (3) 21 :>iiaoiiAi w^otfe 

asiiJiiB, a± x'm assui as s^oii disjoj. m ^ sd. 

ES ^ ^SWIAIfe. X-Mn-X' ifS (B X fe. Pt, Pd, Ir, Rh, Ru. Os § Olh 8fU2J 1 S Efe 2 S 0I4}21 
S!±or2, X' fe. Ne, Ar. Kr. Xe, Be. B. C. N, Mg. Al. Si. P. Ti. V. Cr. Fe. Co. Ni. Cu. Zn. Ga. Ge. Zr. 
Nb. Mo, Ag. Cd, Ir, Sn. Hf. Ta. W. Re. Au. Pb. ^ 5lSWi!±: S 1 # Efe 2 g 01^^21 ^±OID) S g 

as eti^xias (4) 01. £ 1 Oil uE>y! uisi aoi. nsjFag o) ?ioii sasife s^. fe^Pi x-Mn-x" 

21 X+X' 21 S^dlfe at% S 47 - 57 21 a?IUI2J 3101 bl^sism. SD bt^sjoMlfe. X-Mn-X' Se2l 
X + X' 21 Sadlfe at% g 50 ~ 56 21 a^lLHOID. 

mx^Eim MMm°^m &isiia# (4) m Il§x^as (s) 21 :))iaoiiAi &^^mfe n^mmxmm 216H. fe^:?! 

HSIISg (3) 21 X[§1^. E 1 01! UEiyi Y g^ssg aXR§}EI01 3§aD. ES. Sii^;^I^S (4) 

Al AhSSfe X-Mn-X' mE9i m± X'Dl OIIM ?l±3||21 Sl±2! §?Ollfe, SX^^im AIAISSSMI. fe^:)! 

a± X' ajgOilAI IBIJ9U2J. Sisaa Bfl|0ilA12l gJ± X" 21 ^ablSDE. a»EI*2l ^± X" 21 5abl 

sfom?iu. Efe Sfasi sfiJi x' :?^ etgoiiAi inm£f. ^aoi x-Mn og goi afeai. 5+^^3:111 
0IIA12I 2§xia# (3) Hi ^?ix\^m (4) 21 yi\&=?^:>\ msm^ms. ejoi 9i^m. mx^^im m 

Alsfo^MI. SfSfXfaS (4)21 S§?5fe, M??S|^XI Ofelgjg^^If) S¥EI fJ^I^JCtS ^ISoMI S 
S£I01, 3 iS&OIS^^XITIIB €8 4» SiD. 

E (1) S, D. Sf^OII S^EIOI 2!fe S^EblOIOI^S (5, 5) Oil 21811. EAI21 X §gg 

D. 

E 1 Oil UEia ^^±E!^«g etot±jCK)||Aife. ESS (8) SS^EI HEIIiag (1). diXfaESS (2) SJ 

nsii^g (3) (HI s^a# (di±a#) ^oian. es :>i^0Hfli£¥Ei y g^tfss xppi ^waa. hei 

XiaS (1) 21 IlSaHfOI X gJifO£¥EI Y g^SoS SfolOl SS^tQ. 01 OB, aESif:?!. biiJ^Eas 

(2) iu nsxias (3) 21 flia. Efe bixfaEss (2) Hi HEixias (1) 21 :>iia(MiAi ti^m a^in 
ifoi asjSQ. [[fEiAi ag^oi aaaoi aas^g 4= sid. 

E 2 fe S ^S2l HI 2 ^AISEH2l 43S±E!SMS a^at±X^o| LiEftH BfflEOID. 

E 2 Oil UBH! df2J ^01, OIEHOHAI^H (6). S^2^X^a# (4). IlSXfSS (3). blXI^ESS (2) S 

HBIIiaS (1) 01 a^EIOi s^SaOi SiD. 

ES. E 2 di UDfcH ati^itaa (4) s, E 1 oil uBUi yiJJiae (4) m mmdm. x-wn (b x fe. 

Pt. Pd. Ir. Rh. Ru. Os § 01!= olU2l 1 # Efe 2 § OI6f2J a±Oia). bl^sjolTllfe PtMn ms. Efe 
X-Mn-X' (B X' fe. Ne, Ar. Kr. Xe. Be. B. C, N. Mg. Al, Si. P. Ti. V, Cr. Fe. Co, Ni, Cu. Zn. Ga. 
Ge. Zr. Nb. Mo, Ag, Cd, Ir, Sn. Hf. Ta. W. Re. Au. Pb, S asWS!± S 1 # Efe 2 S 0\^9i S!±OI 

D) OS saaol 9ia. 

ES. nsxias (3). bixiaEss (2) ^ Hsixfas (1) s. E 10IIA1 ^Sst DISS s^aoi 9ia. 
01 ^AioiioiiAiE, 3§JF^s (3) m ^m\^m (4) 21 :nis?2fe, uisi^&^Eiis aoi 2111. e :'iiaoiiAi2i 
(4) 21 5ioiE m^°i as^sfe. lio S2i a^jgjgf^xf (oisi. ^^s|^x^^^ s) s aoi si 

D. 

E Ta2l :>I£S (6) ?IOII S^S ^51 SfgfXf^S (4) 2J {111} SS, :>IISOII ISIB gfSo^ ^fcidHtfaXI 

B, E 2 oil uBsa dfa aoi, stsfiias (4) ?ioii nsxife^g (3) 0! a^aa. nsxtss (3) 21 

{111} a2J Jiag^ifOII CHolfe UHSEfe, 4,*;i yifXiaS (4) 21 dHtfESDE St>IU. Efe ^HHSfo^ B 
^l-HS S.ifOI 2JD. 0\2i SOI, E 2 OlIAIfe. :)|ia0IIA12l ^►:)| aigfXiaS (4) 31 HSXi^m (3) 21 a§ 
BHifS D=I1, ([f£1A1 Jlia^SB dlSiffe^EHS olfe 2!0I ;t^ollXI3 SiD. 

□ eiU. atSXt^S (4) Ol x-Mn ifS (B X fe Pt, Pd. Ir. Rh. Ru. Os S 01b olU2l 1 S Efe 2 g 01^ 

21 i!±oiQ) 2g saan. e 2 oii qeih! disi soi. siifxfas (4) 01 nsxias (3) OI2H0I1 saafe 

S^, Sl^fXJaS (4)8 ^«61feX-Mn ife2l SI±X 21 iE^blfe at% S 44 - 57 21 a?IUI2! 3iOI ti\U 
siolD. 01 S?imOia, 400 (Oe) 0\^9i la&Olg^SXMIB 4^ 2iD. bJ^sioJ^llfe X-Mn S 

32i s!± X 21 sadife at% £ 46 - 55 21 m?\m\a. 01 a?iuioia eoo (oe) 01^^21 msojgfsij 
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21 ^IhS^ 2i. HaifaS (3) 21 3^X\S^9i°l »OIS 3511 M ^01, §XH£iaOilA12l 

?2S UISS^EHS » ^ 21:71 (OlSOID. 

^EfAl gxH£l» ^AISo^MI. 31IS0IIW2I fe^^l 2^^^J^^S (4) 21 sjOiE ^¥21 »fTJS|^XtS 
¥a ia&Olg.^aXMIM ^^floOl ?loH i!2£^ ^^mi^ a^A|9|fe 3101 Iif^oHSD. - 

SE ygfXJaS (4) 01. X-Mn-X" S3 (9 X' fe. Ne. Ar. Kr. Xe. Be. B. C. N. Mg, At. Si. P. Ti. V. 

Cr. Fe, Co, Ni. Cu. Zn. Ga. Ge, Zr. Nb. Mo. Ag. Cd. Ir. Sn. Hf. Ta. W, Re. Au. Pb, %> tl£WSJ± s 

1 g S£^ 2 # oi&»2i s!±oiD) s^Eife a?, fet:?! X-Mn-X' ms^. ±mB^^9.^ s^an. a 

± X 2>Mn OS ?a£l^ S2!^If2l 2.R0II §J± X' D\ M2ial SgJ^ 2gfll0i:HU. £fe S!± X 2f Mn 

^± x'm ^mm m^m^ ^^xms (4) 21 g!± x's m^oa\ as a[s,*xfas (4) 21 

^x\m^m bimoj ^ga Bn oiiai2i afg^was (4) m usitas O) 21 ?iia^5» ui 

SES S ^SOIIAI^, ^SOII »J|o}fe S!± X' 21 i^dlM, at% S 0.2 ~ 10 21 ^^lUIS 5}2. HQ df^SI 
5aa?IB at% S 0.5 ~ 5 21 a?lUIS ol3 S!D. SE g!± X'M fe}:>l 5aa?ILH0IIAi §^512. EE 
S. S!± X £HVIn 2121 5^bl2l blS X:MnS. 4:6 - 6:4 21 S?IUIS SfS. fiD S H&SifXMIM 
4= 2!D. 

S m aSOIIAIfe. E 2 Oil LiBtH dl21 ^01. X-Mn-X' SigfJlSg (4) 01 3SXiaS (3) 

21 ol^OII Saafe S^. X-Mn-X' S32i X+X' 21 5^01^. at% S 44 - 57 21 a?ILH21 3101 dl^siol 

D. SD dJ&siSJifllfe X-Mn-X' ifg2l X+X* 21 at% S 46 - 55 21 a91UI0ID. 

E 2 01! UByi HSIf^S (3) 21 XlSlfe. SfSIiag (4) 21 fliaOllAI if^oJfe ia&OlgJfeHMIOil 21 
oH. EAi21 Y gJifog Bll^SiaOl 3§a01 2iD. 

E 2 Oil UBtH df21 aOI. 5EIX1«S (1) ?IOIIfe. ^Sja (Tw)2I Z^RM ¥0i e!!>:a|ojxiHjo|01±S (9 : & 

gfXfaS) 01 SaaOl 21D. 

ES 01 2!i>:J||oixiblOIOI±S (9) S. X-Mn O X fe. Pt. Pd. Ir. Rh, u. Os S 011= olU21 1 # Efe 

2 m 014*21 S!±OID), dl^sjoHfe PtMn mE. Efe X-Mn-X' ilS O X' fe. Ne. Ar. Kr. Xe. Be. B. 
C. N. Mg. Al, Si. P. Ti. V. Cr. Fe, Co. Ni, Cu. Zn. Ga. Ge. Zr. Nb. Mo. Ag. Cd. Ir. Sn. Hf. Ta. W. Re. 
Au. Pb. S! S 1 § Efe 2 g 014*21 S!±Oia) S^EIOI 2!D. 

X-Mn ifS21 S!± X 21 SSdlfe at% S 47 - 57 21 a?lLHS aOI 9iU. SO dUfSJoMlfe X-Mn S 
321 S!± X 21 SSblfe at% S 50 ~ 56 21 a?imOIQ. E§f 01 5aa?lfe. E 10IIA1 aS§J Slgilia 

s (4) 21 ^^m^isi eaaiD. e. x-Mn-x* 1^321 a?. s!± x' 21 s^dife at% s 0.2 - 10 21 a 

9IU10II1. SQ dJ^sisf 5aa?lfe at% S 0.5 - 5 21 a?IUI0ID. E Sl± X 21 Mn 3121 5^0121 dl 
S X : Mn 8. 4:6 - 6:4 21 &?\\M21 3101 dl&S|61D. Eat, X-Mn-X* ©321 X+X' 21 ^^dlfe at% 
S 47 ~ 57 21 a?ILH£ T10\ S!fe 3101 dl^SJSHl. eCf til^SloliJilfe X-Mn-X' S321 X + X' 21 5Sbl 
fe at% S 50 ~ 56 21 a?ILHOIQ. 

5aa?iLflois. Hsixj^s (i) m ^±m2ix\m\o\±m (9) 21 :>iis?5fe disa^fEHs aoi, m 
oiE :>ii20im 400 (oe) 014*21 lasfoigfajiJiie 4= aiisi. e 2 oil ubb! di2i aoi. fe*:j| ^±m2i 

IldlOIOl^S (9, 9) 8. (Tw) ^gOllfe SaaOl HEIJISS (D 21 SfB^gOI. 2fol 

:hi in?toig,*axMi2i sifa m>oi eai2i x sufss BXffsiaoi, Msiiias (i) 21 eaj= (tw) 95^21 

Jiafe. £I^XM101l CHolOl StSSlfe SES EAI2I X gfifog sigSl^il SMSOI SiD. 

0121 ^01 oloi gaa ^e^^asHS aisi-txioiiAife. EA121 y mm9\ 2\^x\i\\m 210H. HEiiias (1) 

21 (Tw) g^2J X\S}D\ EAI2I X gfttoS^H EAI2I Y a*if25 SSISQ. 01 HEIIiaS (1) LH 

0IIA12I xisfgnf2i IlSI^ss (3) 21 usiissfs (EAI2I Y 21 &:>iioiiAi a^inthoi aaa 

0\. 0! S:'IIHS^S^21 SSfOII ETiolfe SS^StfOII 2loll. 4^:71 0Hfil£^EI21 i^MXm:)\ SSSD. 
E 3 B g^*S2l HI 3 yAISEH21 ^^^ffi^HS ^°i±X\9i =?^m UEfUlfe BSEOID. 

Esoii uEjy! dia ^01. oia^a :ji£S (6), aii^xiag (4), usiiag (3). diiiaEas (2) si saii 
a# (1) 01 ^^aoi sisaoi s^o. es> &^:7| mbij^^s (d ?ioiife, diii^ESS (2). nm^^s 

(3). 9i2.*XiaS (4) S! ess (7) 01 2^301 21#S01 21Q. 

E, ;|SS (6) 2S¥EI ass (7) flUI2l QSe|0| of^Q,|^ SfEdlOlOI^S (5, 5), ESS (8, 8) Oi SJS 
a 01 SID. 

Est. 2t SS E 1 a! E 20ilA1 ^Ssf Illl]ll §^IHaS Si^aOl 9iQ. 

E 3 Oil ueu! dia 2^01, HeiJi^s (i) sqe oi^oii g^aoi 21b alexias (4) g. nsx^as (3) 

OlEHOII SaaOl Sioag, £ 2 Oil UB\« ghi^Xl^S (4) Hf m^m. ^;i Sli^XiaS (4)8 ?^Slb 
X-Mn E*321 £!± X 21 5Sdlfe at% S 44 - 57 21 a?IUI2! 310! bJ^SISHl. SO dUfSISf^llte X- 
Mn if32l S!± X 21 5«dlfe at% S 46 - 55 21 a?IUIOIQ. 

£. SBIXf^S (1) SQE 4^^011 S^aO) 2jfe Sti^Xl^S (4) S. HSX^^S (3) ?IOII S^aOl 212° 

E 1 wi uayi ysfxias (4) m g^oiJii. 4*5i sii,*xFas (4)e ^asife x-Mn 11321 s!± x 21 5 

adife at% ^ 47 ~ 57 21 ^?im2J 3101 dl^sjolS. SD bl^S|oi:)llfe X-Mn il321 i!± X 21 ^fcldlfe 
at%S50 -- 56 a a?ILHOID. 

01 3Ea^?iLiiois. mxidim\k\°i nsxmm (3) 21 ^xm^si ^mmm (4) a ^xis^9i9i mm 

Bl\\ m ^ 2122s. ^XHeJSOIIAia ?IIS?5M bl§i.*4*EHS & ^ 21201. OtBlAI gXlElB ^AIil2S 

Ml. :)jisoiiAia 4*:)i &isxias (4) 21 m^°\ is^sm Mf^^^xis^a ]2i»oig,*axi?iiM a^isifec-ii 

oil §2§} f?^^XlS ^SAI9|fe 3!0I DmSiQ. E& 4*^1 a»2,*XiaS (4) 01 PtMn S32S SSafe 
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E, Sf^^If^S (3) Hi 11SX\^S (3) 21 ^SaHgfE D=H^, £□ UISS^^EHS 6fe 3!0I 0\ 

5aa?iuioia. mo\^ 4oo (oe) oi&>2j m^^oig^axisi* ^ axiEi. yi^xias (4)e 3§ 

was (3) OiaHOII SSolfe 3101. 2SIiaS (3) ?I01I S^Sffe aSQS, X-Mn S!±X 2j i^bl 

E yi^XfSg (4) 01 X-Mn-X' ifgog i!SS^ S^fe. S!± X' 21 5SHIfe. at% S 0.2 ~ 10 21 a?l 

LHom, fia di^sjsi at% ^ 0.5 - 5 21 a?iuioiQ. 2 S!± x 21 Mn 2121 5abl21 bl§ 

X.Mn s 4:6 ~ 6: 4 21 a91Lfl2! 20! b^&S|5^D. 

Ss^ 5dlIiaS (1) eQE ol^OII SSElOl Sii^IiaS (4) 21 S^. fe^:)! ^^^Il^S (4)e ^asife 
X-Mn-X' i}g21 X + X' 21 S^blfe at% g 44 - 57 21 a?ILHeJ SOI bl^SiolH. SD bl^S|5i:)llfe X- 
Mn-X- 21321 X+X" 21 S^blte at% S 46 ~ 55 21 S^IUIOID. 

E. °£ixia# (1) SDE fef^oii saaoi 2ife sii^xias (4) 21 efSfll^S (4)e ^aolfe 

X-Mn-X' S32I X+X' 21 ZE^bl^ at% S 47 ~ 57 21 a?ILH2J 5iOI bl^SloHl. bl^£loi:Hlfe X- 
Mn-X' gg2l X+X' 21 S^blfe at% S 50 ~ 56 21 a?lLHOID. 

fe^:)! 5as?)LHois, mx^^m(A\k\°\ US jias (3) 21 mm^^si &?ixi^m (4) 21 ^xi§=^^2i2i Jiois 

33 "Ul At 01—1 OS -Td 'Dl TJ nil IJ ni Til f-H — 1 -X- s ul TJ jLlcll s *L -A^ nl <-\ rvl frnl ij ru -t-i -ii s jl i i i *t /-\ = mi -hi 

— s -I- Axji, s /M u) uii >\i yMC2-rzi^^ ui-<ij a <=« ai2c a aX.=.ui, utuai @aio4S '^Aiis^:cmi, »i 

s(HiAi2j ^mmm w 21 ^^21 a§?3£M mssi^iis¥h issoig^axMis ^^isife oioii s 

£S 01 a|S^±xj£ E 1 oil UE}yi ^S^fflSMS B|0|^jj21 §^oi;il. iSJiaS (3) 

8. m&Olg^aJlSlOII 21 oH. EAI2I Y g^tfos BXRSIEIOI HSiiOi 2111. H£lXl«S (1) 21 XlSfe. SJE 
blOIOl^S (5. 5) 21 gfOl EAI21 X gfS2£ SIEIOI 2iD. 

Ea# (8) o£¥H E2JJia# (1). blllSEaS (2)'i^ HSIf^S (3) (Ml S^SWSlf ¥01E13. ES :7I 
^OHfllS^a Y JlflDf ^CHEIS, °£IIiaS (1) 21 Ifafe EAI2I X gftfog^H Y S 

eaoi. 01 OH biJiaEss (2) m Rmms (1) 21 yam. s bixfasas (2) m usiias (3) 21 ?iia 
oiiAi ±51011 2i^s aEaii2i tim\ goiyosMi, a:7inihoi fflaaoi, 5i^oHais^a2i i^MxmDi 

Eat E 1 S! E 2 Oil UBB! 6J^±E!^MS stfot^XlOIIAife. ±51011 2IE§F 5jJI2l tiBm S23lfe S± 

:'K butasas (2) 21 saixias (1) 21 nm. s ouiaEas (2) m nsxtas (3) 21 nmsi 2 n±2i 
Qi cHofoi. E 3 oil uEiyi ss^ei^Hs ato|>;;XK)||xife. aEaxi2i tiBo\ mo\u^ S±D\. blliaES 

S (2) jlf naiXiaS (1) 21 2 :H±2I yumrn. blliaESS (2) ill HSXiaS (3) 21 2 ;H± 511021 iffll 4 

;h±oi:)| oHgoii. ^s^a^^s stat±x}0| ^joi ^g±E!a«s HtQt±xKHi bioioi e! ngffflSfSM 
4= aci. 

E 4 S ifS21 m 4 ^AISEH21 AMR S a|9|±ito| zp^g jjey! BSEOID. 

ESOII UBtii bl2t i^OI. Ofa^a SliaS (SAL:10). bl»a# (SHUNT S), 91 XUmmm (MR S:12) 

01 9^8101 2^s£ioi aa. 

OtIH (10) s pe-Ni-Nb mS, blllSS (11) S Ta St, II (12) g NiFe S3 

OS saaoi eiD. 

fe^:J| Ji:)|HSg (12) 21 ?IOIIfe, egHs (Tw)e S X gfS g?^2l ¥S0ll 9!j±i||oij|Hfoi01±S (gfgfllS 
S: 9,9) 01 Saan. Ee.^ 2!!±ai2!Ilbl0l01±S (9. 9) flOllfe. Cr gog gag (13, 

13) 01 saaol aci. 

E 4 oil u&yi 2!J±^^|Olx|^^o|o^±s (9. 9) s. e 2 011 uayj e!!±jii£Jiibioioi±s (9, 9) m mmom. 

X-Mn if3. bl^SjoMlfe PtMn m^^S. m^EiO\ 9ill. X-Mn if32J X 21 5ablfe at% S 47 ~ 
57 21 ^?1LH£ aOI SID. b|g£|5i:Hlfe X-Mn ih321 S!± X 21 ^^blfe at% ^ 50 - 56 21 a 

?1U10ID. 

E 5!!±i|l2!XlblOIOI±S (9. 9) g, X-Mn-X' i}3 (B X' fe, Ne. Ar. Kr, Xe. Be. B. C. N. Mg. Al. 
Si. P. Ti. V, Cr, Fe, Co. Ni. Cu. Zn. Ga. Ge. Zr. Nb. Mo. Ag. Cd, Ir. Sn. Hf, Ta. W. Re, Au, Pb. S! si 

sws!± m ] msE^zm oi&^2i ^±o\a) gaaoi an. a± x' 21 EESbife, at% s 0.2 ~ 10 21 
a?imoi:i2. aa bi&sia 5aa?ife at% s 0.5 ~ 5 21 a?iuioia. e g!4: x 21 Mn jU2i 5abi2i 

bis X:Mn S 4:6 ~ 6:4 21 mmiM21 3!0I bl^SlSFQ. S, E 4 Oil UByi 2!!±]9|oii|hio|0{±S (9, 9) 
g. E 2 Ml UEltH 2!!±xi|o|jmjoi01±S (9. 9) 31 M^oMI, X-Mn-X' i.^321 X + X' 21 ^Sblfe at% S 
47 ~ 57 21 a?ILHS aOI SID. bl^siol^ll^ X-Mn-X' Sg2l X+X' 21 5^01^ at% £ 50 ~ 

56 21 a?IUI0ID. 

Olfe^ X-Mn Efe X-Mn-X' g321 ii^blM &*^s} a?lU10IIA1 S^olS. fe^:l| ?!!±12! JldfOIOI±S 

(9, 9) ]u xomms (12) 21 :Hia?5fe Hls&fe^EHs aoi, mxiEim ^aisqsmi. nifo 11321 xumm 
s (12) 21 et=i:ii 200 - 300 s±esoj Af^jj :>|isoiixi 2f 40 ~ 1 10 (Oe) 21 mmo\m^xmD\ 

SOIIIJI. ^51. NiFe ^321 XiJmmmSi at^iHPl 2| 200 g±eso| goflllfe 2f 60 - 110 (Oe) 21 il 
SOI^idlfJIPl SOIJIW, E 4 dl UBSd! XPIUSS (12) 21 8 EAI2I X aSHS BXJ^SISD. 

□ £13 OI310II S^aOl fe^:)| IPIHifS (12) 21 a S^21 XisiD[ EAI2I X gfifos Sl^Q. E. 2^ 

a#:»i xD\xws (i2)e (DIoii ^^asfe awii^pi. sxias (io) oil y gftfo^ siPiaoi. siias 

(10) 01 Saiolfe SJllifOIILi JIOII oioH, JPIHSg (12) 21 A gsqOII SblOI01±Il?li:)l Y SUfog ^01 
EJQ. X g^ifos BIR§ia X\D\Xim^ (12) 21 a S^OII 01 SblOI01±#OI ¥01§OSM|, XDlHtfS 
(12) 21 A S^21 IJ^I^SIOII CHS USSS (IIJIUSS]!}^^ : H-R Silica) J\ SjedSS SJfe ^EHS 
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b^£^ aOI. S ^SOIIAIfe. &^ifI^^# (4 : 2ii>ija|oii|Hjoioi>iS (9))a X-Mn ifg o 
X fe, Pt. Pd. Ir, Rh, Ru. Os S2I 01!=oJU9l 1 S Efe 2 g 01^21 Sj±Oia). df^SISfJIIfe PtMn ggo 

s OHoii. (4) 21 satJifi 2j§of}ii ^agfo^Mi. &iifxts# (4) Hi. 01 a^i,^I^ 

as (4) m sotoi saafe nsxj^s (3) ( Efe Hdiifag (1) Efe x\:)\ims (12)) 21 hi 
siffe^EH^ m ^ an. [[fe}Ai e In?^olg^aJ^?llB 4= aoi. genoii msfoi iH^^se fe^ ^ 

2!fe 2!0I :>^feotD. Efe. ^:)\ a^iiI^aS (4) (SEfe esiriiillSIIiabfOI^S (9))e g!± X £tMn 0121 
on. fli 3 S!±SA1 S!± X' O X' fe. Ne. Ar. Kr. Xe. Be. B. C. N, Mg. Al. Si. P. Ti. V. Cr. Fe. Co. Ni. 

Cu. Zn. Ga, Ge. Zr. Nb, Mo. Ag. Cd. Ir. Sn. Hf. Ta. W. Re. Au. Pb. S! 5|£WS!± S 1 § 2E^ 2 g 01 

fe^2i ^±Q\D)m mD\m9.^iii. &^5i s!± rm mD\dm S8 g^oii bisfoi. e.^i,^x^as (4) 21 ^x^§4=B 
m <^ ^mi^m (4) m. 01 e>iixhas (4) m mom saa^ Il§x^as (3) (e^ 

HEiw^s (1) Efe ij^iwifs (12)) 21 :j|ia?5« tiistf^fas if 4^ 21201. wefAi. ea s sisoig^ 
aitTiis ^e 4^ 2joi. eaiioii bisfoi xh^^^s koi^ soi Pt^sfD. 

E ^^ifX^aS (4) lU :Q§X(^3 (3) 21 SSHHSS a^;i| 8H^^ 2iOI. SQ ^IIS^SB UlSSf^QIS 8(^1 

E :)iia?5B msm^m^ mm9.^>n mm\^^^xmm ^ 2Jfe ^xhsim ^Aiifo^w, 

(4) 21 gs^^e M^?^^I^S¥E^ ^sai^ 4= 2i:)iaHE0iJi&}. sg g§^5:>f 

^?si^;tis ^aaa i^si^ eon sapj ^►^sj;)! mson. e|«oi §§^5afoi ff*i^Afs ssaoi as 
3ioi bfssjofQ. oiiB ^:)i sisifids (4) 01 Ptwn sses saa^ a^. sxH£I^oiiai2i fe^:>i 

SJiUJSS (4) 21 (a. c) 21 bl (c/a) ^. 0.93 ~ 0.99 21 S^IUISI 3301 d^&S|o^D (SH^ 2S 

§S^3E:»^ JfS 3^, ^XFS<^ (a. c) 21 bl (c/a) 0.918 OID). 

Est. g a'SOIIAIfe. XPIHg2]U±JfS2l =?^m El - E 4 Oil UBUi ^5011 stSolfe 3!g OtUQ. 
Ott« Sa £ 1 Oil UEjyi ae^aSgSS B|at4:W2l S^, oJE0t0101±S (5. 5)S Sasm an, HEIIJ 
as (1) 21 Stroll esHs (Tw) 21 2}^S ^01 9!!:;;fll2!JlbtOI01>;SS Sa8^0IE EIH. E 2 Wi UBd! ^ 

^±E!^Ms etQi±ijo| go_ °!i±ai2iiibmioi±s (9. 9)e gaoUl :'i5S (9)¥Ei ass (7) m 

XI21 6 S2I gf^. Efe S101E SSIXISS (1) 21 gf^OII ofEblOI01±§e SamOlE E!Q. 

E 5 te. E 1 S¥H E 4 0« UBli! It?IH»SiU±WSOI SSS ff^SIE2l =?^m ?I^OHfll2f2l CHSS 

^Oim g SBEOID. 

¥2 (20)fe, MIM ga NiFe SSS 6I¥ ^Ego^. 01 of^^ES (20) 21 ?IOII of^aS 

(21) 01 ssaol 2{a. E ofvas (21) ?ioiife. e 1 s^a e 4 oii uDte xpixitfsiu^itg (22) 01 
ssaoi 2i3. ESI xpiMsa]u±ifs (22) ?ioiife 6^¥as (23) 01 saan. fefPi ^^as (23) 

?i0llb NiFe S3 S^S ^¥ islES (24) 01 S^SOI SiD. 

^^1 81¥2IS (21) ^¥2SS (23) S. OilS Sa SiOz U AljOs (Aluminium oxide) §21 SSXHSS 
aOl 21D. E 5 01! LlEiy! bf2} ^01. ol¥23# (21) o^^El fe^^aS (23) BH!2I IIOPJ iSi^OI (G1) 

om. 01 a^oi (G1) PI ^m^^ ii:)\mm^mm ass 4^ 21^ aoi aa. 
^Aiai 

s ^'soiiAife. an oPioii uEiu! ^=?^°^ oi^oiAife D#eie etsasia. siaitasa ?a81fe SI 

SI±2I Pt ^21. a[gfXiaS21 ^Xl§4'212l 5^fllOII CHolOl iAloiaCl. 

at^aogAlfe. OhEH^a. Si 

:>ie/^^?0ILl/:)|5S:Ta(100)/I)§Iiae:NiFe(300)/eii^Ija§:PtMn(300)/Ta(100) 21 ±k\S. 
Q. Est &»:)| #SLH2I <^Xlfe Ql¥« UBLHil 213 B?lfe S^^goiD. 

sxiaiM m\ms e^ioiiAi. x dsissi d/2d 30s. pt ^iii &fgrjtas2i ^xtS4'2^2i Bvam 

aiiiiie2i ni3?ixioiiAi =?o\^a. 

E 6 oil UBU! dl£l ^01. Pt gOI §:7filOII (Ddl, Si^fAl^S (PtMn) 21 ^X^S<^:>^ ?lXlfe 3ig 4= 2! 
Q. E HSJfSSe ^aSlfe NiFe ffg. CoFe SS. Efe Co 21 ^I^S4'fe, EaWI UElbJ! bl21 aOI. 

^►3.5 ~ 3.6 21 a?10ID. 

Qgoii. ^mmmm 2§xias2i ota. e^ ?io« sas 2 3H2i dssis. do onmi^g^ianaos 
^rn^oin. mxMim Mkm $oiiai2i pt ^ (si^^iiasa ^aetfe aa±) 21 insoiaaw5ii2f2i afsioii 

CHolOI 5AlolSD. 3 ^aSiUB E 7 01! UEiyiD. 

yifXISSOl, Il§ItaS2l OIBHOII SaaOl 2ife StSSOSAIfe. OIZH^EI. 
Si:»ie/^^^OIU/:)|2§:Ta(50)/S}gfIiaS:PtMn(300)/3SIiaS:Co9oFe,o(30) /SsS : Ta(IOO) 21 ± 

MS. 21Sa3. ^;i ygiltaSOl IiSXtaS21 ?l01i SaaOl SJfe at:?^osA1fe 01£H¥EI. SDIS/^^ 
0IU/Ta(50)/3SXiaS :Co^oFe,o(30)/a^i^X^SS(300)/fiSS:Ta{100) 21 ±k\S. siSSiaCJ. ES, ^ 
J\ SSLJOI ^'Xlfe aj^lB UQVAH 2!3, 9?lfe SrirMSOID. 

E mX]B §§0ilA12i 521ESAife. 

an 3 Alztoii ixi om. aeoii 240 e2i SE^fEHM 3 Ai2f ^iiotoi. Ett. iisa 3 Ali^s.a o\ 

aa. Est. fflXHEiaSEM 5x10'" TorrOlotS oiaa. 

E 7 dl UEiyi bhSl SOI. &fg}XiaS (PtMn gS) 01. I)SnaS21 ol^OII 2ife S^. S &^^Oil 2ife 3^ 
S^. Pt gOI 2} 50 at% JHI 91 a Oil (DEI. lil&OlgfanSlfe feOm Pin, Pt ^01 2f 50 at% 01 ^^SS H 

a. iii&oi&^axi:iiife AiAioi sfotxin a^ 3!g 4^ 2ia. 

400 (Oe) 01^*21 a&Olg^SXMie S:)m6HA1fe. SimmS (PtMn)S Il§XtaS21 ol^OII SSS 3^. 
Pt 44 - 57 at% 21 a^lLHOIIAi. etifliaS (PlMn)^ 3SXiaS21 S^S 3^, Pt ^8 47 

rT _*.«/ r>i MJ m I II All I I tj tj ""-i -in ^ rM r-i i_ -u o riL r»i »-i 
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E 600 (Oe) Olfe}2l a&Olgfa J^?IIB S^mSHMfe, SlgiXiaS (PtMn)S 2§IiaS2l o\^m m^si a 
Ft 46 - 55 at% 21 a?lUI0IIA1. atg^Xia# (PtMn)e IlSXiaS21 ^mW SaS 9^, Pt ^8 
50 ~ 56 at% 21 a9llJI0IIA1 ^^o\ 53513 Elfe 38 ^ 4= S!D. 

0I4J21 MmMl!iS.^B. ^m\^S (PtMn) 21 SauiM 5j§of3« 51e} ^AlOllgAI 4 ##21 DS^M ^ 

dimoiisAi 1 gw2i Dsaia stssmoi, 2| a^a aHsaoiu. a&oigfSXMi soil □sioi 5ai 
aact. a aius s i oii ua«iD. 



[g 1] 









PtMn 

Dm 

(at%) 


PtMn/C 

o-Fe 

I'll soil 

A12I ^ 

xmm 


PtMn 
21 

{111} 


/Cu/SfXf 

AH ^ t=>^ 

21 {111} 


240t:^ 
XHEI ^ 
21 

PtMn 
21 

as 


la&oi 

&^sji 
:>iiii} 

Hex(Oe 
) 


use 

SIS 
(%) 


Al 
Oii 


© 


^^¥OIL}/Ta(30 

A)/PtMn(300 

A)/Co-Fe(30 

A)/Cu(22 

A)/Co-Fe(10 

A)/Ni-Fe{70 

A)/Ta(50A) 


Pt49Mn 
51 




m 




0 


770 


6.7 




® 


:'ie/ 

^?0m/PtMn(3 

00A)/Co(30 

A)/Cu(24 

A)/Ni-Fe(80 

A)/Ta(50A) 


Pt50Mn 
50 








0 


730 


4.5 




® 


Dm/ 

&¥0IU/Ta(50 

A)/Ni-Fe(70 

A)/Co-Fe(10 

A)/Cu(28 

A)/Co-Fe(30 

A)/PtMn(300 

A)/Ta(50A) 


PtSIMn 
49 






ii 


0 


620 


5.7 




® 


:'I5»/ 

^^POiLf/Ta(30 

A)/PtMn(200 

A)/Co-Fe(30 

A)/Cu(22 

A)/Co-Fe(10 

A)/Ni-Fe(60 

A)/Co-Fe(10 

A)/Cu(22 

A)/Co-Fe(30 

A)/PtMn(200 

A)/Ta{50A) 


Pt49Mn 
51 








0 


610 


9.3 


dl 

in 
oil 


® 




Pt44Mn 
56 




Si 




X 


40 


0.2 



^AIOII © ~ ® JJfII2l DSSfs, a|af4:iJ0|2. ^AIOII ® 21 D§2tS ^S±5I^HS ^ 

Si±X\0\a. E bimOll ® 21 DSa|s, ^AIOII ® 21 DSatm mm§y a|:p^og. gfifl^yg (PtMn) 21 
5ydl2fOi a^Q. 

SE ^AIOII © 21 QSatoilfe. Cu (tilXlSSSS) ?I0II. Co-Fe Si Ni-Fe ajgflOl gifeOI. 01 2 S2g 5 
ElliaSOI.^^aOl 2ia SaSfPII ^AIOII ® 21 DSa^Ollfe. Cu mX\^S.ES) 21 OfMOil. Ni-Fe 2} 
Co-Fe Di siSaOl 2ifeCII, 01 2 gog H^II^aSOI ?aa01 SD. SE Mk\(A\ ® 21 DSejoilfe. 2 
21 Cu (dlJISESS) 21 AlOIOII, CoOFe, Ni-Fe, S! Co-Fe ^1 ^ISaOl Slfefll. 01 3 S°S. HEIXfSSOl 
?^a01 gJD. 

5 1 Oil Ueiyi bl2f SOI, ^AIOII © ~ ® Jm2l DgsiOHAI^, PtMn (aiiiJiaS) 21 CoFe (HSIl^S) 

21 :>ii£goiiAi2i ^xfsifs 'gjs' aoi sifeciioii chsioi, diinoii ® 21 a^m\)<\^. fliaoiiAi2j ^i}s 
ifs '2je' OS aoi 2iQ. 

E '240 t; S3H£l^2l PtMn 21 ffSISJE' 21 eS, ^AIOII © -- ® 21 DgatOHAIfe 'O' S aOI SifeQI 

Oil cHotoi, biaoii ® 21 a#sioiiAife -x- g aoi zia. 

ES 'asoia^axiM' S! 'jasasg' 21 ?*s *p.pt. ^aioii © ~ «> ;jnioj ri*sioiiAH}= ^ 7^»olH^MI^ 
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01^*21 ^a^ilffe. PtMn m^2\ SSdIOII E>:>lloHi 2Ja. H 1 (HI U&y! bfa aOI. bliilWI (D 0IIA12] 
PtMn 21 Pt 44 at% 21 21011 QlofOl. ^AlOjl ® ~ ® 7)m9i PtMn 21 Pt ^S. 49 ~ 51 at% S £101 2i 

01 oHgou, £ 6 (sxiaa)e sssfs. biinoii © 21 ptivrn 21 2?jfs>.^. Mm\ ®~® JH121 ptMn 21 
^xfs^'SDE sfom an, bimoii ® 21 aoi waioii ® ~ ® 011 bisfoi, ptMn 21 
Si, co-Fe (nsxjas) 21 ^I^§=^=£^2l no\Di stomn afe as 4= siD. 

^, ^«£ia2J B:J||0IIA1, bimOII ® 2J DSStOllAlfe. PtWn m CoFe 2t2l 1\\&=?^D\ Stf^EHS ^ 
3, SB. ^AIOII ® ~ ® mi\9i Dga^oiiAlfe. PtMn 2} CoFe 2f2l timm^m^ iiD\^^Ui 

2JD. 

a«£iaoiiAife. ^Aioii ® ~ ® ai bmoii ® 21 ptMn 21 as?5fe. g^jsi^jt o^ag^^io s aoi 
sifeQi. :)iia^53f sif^^EHs aoi afe bimoii ® oiiAife sx-jeim ^Aiofojs. ptMn 21 ms=?^^ 

oloii asfoi, bistf&^ais £io< ^aioii ® ~ ® 21 oseKHiAife, mx^am MK\m9.^ 

Hi. PtMn 21 a§^5:>J gflSI^WS^a (LI0 S2I ffl^SS^XO S aSofW. f?S|2J?f 

ggSI 5!SIS! 3d2S 2iD. 

£ 8 8. gxH£l$OI|A12l ^AIMI @ 21 PtMn 31 CoFe 2t2I :HI2^5e UByi ngoH^ TEM AmOID. 

SB 8 (HI UQUl bF2} ^01, PtMn Hi CoFe 2J2I fliaoilAlfe, PtMn 21 mx\°i U^Siflt CoFe 21 g!I12l U 

agftfoi sism 2^11 sof. diss^Bis aoi as ^ 4^ 9iq. 

mm. E 9 fe. g»ei$(HIA12l bimOII ® 21 PtMn m CoPe 2121 Jim=?^m UEH* n^oHfe TEM A15J0I 
E 9 (Ml U&yi bl2f ^01. PtMn mCoFe 2J2I 3tlS(HIA1fe, PtMn 21 mX\9i bHSSfSfBl CoFe 21 S!I12I UH 

m^^moi sisjoi sioi, stfyas aoi as ^ 4^ sid. 

E. E 10 S. ^AIOII @2I asaKH|A12J PtMn 21 ^S|§1£M, E II g bimOII ® 21 DSStO||A121 PtMn 21 
f?SiSf£B a^-|£l«21 tiaaiUOID. 

Mm^. PtMn (Hm21 2;H21 SPISJ {111} SO! OlPfe 2^Ee ^S6^3, □ Ol^fe ^»ES¥EI ^^^ISEM 

^maa. es g^s. ptMn ai coPe 2121 :«iisos^ei ptMn ^os2i ueun sjd. 

£ 10 011 UEiyj bl21 aOI. {111} aOI OIP^ 2iE.9i ^S2tB, 2J 65 * £¥£1 S{ 72 ' a?ILHOII SOIH 
an, PtMn 21 asq?5fe. gXH£ia21 g^?si^I12l m^D\ aaSlOl. 9?S|5^»S ElOl 2ife as 4» 21 

OI(HI mm. E 11 OIIAIfe, {111} aoi OI¥fe 2|E2I ^SatOI. 70 ~ Ok 71 o| goiLHOii ^oi:jj o^o{_ 
PtMn 21 aS^5fe a«£lS olOlE a»£ia21 SflS|^Xjo| ^eAM SIIS 6^EflS EJOl 2Jfe aS S 4^ 
21 

01^21 &0I, ^AIOII ® - ® 21 Dg^OIIAIfe. PtMn 21 Pt ifS 49 ~ 51 at% ^ m°^Hi. ?tia^5g bl 

Sii^^EHs m 4^ 2111. meiAi. ssisie ^mom asAi^ 4= siqes. e 7S eoiE ^ 4^ 21^ bi2i a 

01. PtMn 21 CoFe 2121 :>|ia0IIA1 gf^olfe HSOIg^^IMIfe DH? ^ StS 2!a. 
glS, bimOII ® 21 DSetOIIAIfe, PtMn 21 Pt ^01 44 at% S ^2°^. ?lia^2fe StffefEHS E12 OfEl 
A1 SS|2i:)l 21gol}|| Jinan S3. £ 7S aOlE ^ 4^ afe bl21 aOI, PtMn 21 CoFe 2121 M&mi m 
^olfe H&Oia^aJMIfe OB? SIS 2iO£ SO. 

E PtMn 21 CoFe 2121 ?IIE9?5g blSih^EHS olfe ?l8HA1fe. PtMn 21 SSUHSjU, CoFe 21 SSUHSfS 

a^M 6H ¥fe aoi b^^s^o^Q. 

ES. S 1 dl UEiyi {111} 321 BHSE21 '?t' 'S' '2^' S. s^aygfoil CHSlfe ^dUHgfES UEIUIII 21D. 

5 1 (HI UEiyi bf21 aOI, bli20ll ® 21 PtMn 21 {111} S21 BHtfE, S! CoFe QSIiaS) 2H111} 321 
UHilEfe 2?'if'O£a01 2ia. 

OiaS, ^AIOII ® 21 st:?ae S5oie, la 21 m\ Saa NlPe. CoFe (H£1X1S#). Cu (dlXl^Eag) 
a CoFe (3§XiaS) fe. :»l£#ogA121 Ta 21 StfS ifoMI g>01, {111} S21 BHtlEfe ?follX4. £ 6S 
S^olOl ^ ^ tii2i 4^01 a^Hdia(HIA121 CoFe (nSJtlSS) 21 ^X1S4=21 PtMn (Sl^Xia#) 21 ^ 
Jl§4^212l m\:)[ ^:)\ lOlgOll, PtMn2I {111} as, CoPe 21 {111} e21 UIIS£2I 9»S i^ofiJll SOI, St 

agtifog °Ai|jngEjQ 

Oldl OlSfOl, ^AIMI @ (HIAIfe Ta ?I(MI SaS NiFe. CoFe (HEJIiaS). Cu (blJiaESS) S! CoFe (12 
§Jia#) fe, ;i^SogA121 Ta2l SlfS i^oi:HI g>01. {111} 321 UHlfEfe SfollIIII2!. E 6S g5ol01 

6 4= 21fe bl21 401 a«£ia(HIAi21 CoFe USIl^S) 21 ^X1S4^2} PtMn (aiSIiag) 21 ^I1S4^21 
21 »Olfe BD\ OBSIHi. PtMn 21 {111} SS, CoFe 21 a§bHif2I SSS U? gfllSOl, 9jag^gKH|A121 UH 

ifEfe 2»6HJI3 aa. 

E PtMn 21 m\ CoFe (IlSXlSg) :>! ^ISflOl 2ife MAlOll ®(D 21 a^OIIAIfe, CoFe ?1 PtMn ?I(HI 1 
aaS. CoFe 21 {111} 321 HHSEte SfSHXlIl, IIBIAI PtMn 2} CoFe 2121 SSHHSS, WSS|og Qg 

ytfog ifoi:iii Eia. 

CieOII S ^SOIIAIfe, aiSIlfelSS Pt-Mn-X' (X'=Ar) mS°S. Sasm, §!± X' g21. Pt-Mn-X' il 
S21 ^I1S4^2121 Bm\ CHolOl SA16121Q. ^S(HI AfS§} 9^^^^ Om^B, 

Si :?lff/&PQIU/Ta(50)/Co9oFe,o (30)/Pt-Mn-X' (300)/Ta(100) OID. ES SSUI21 4^xlfe Qt^ffllM 
UByn 212, &?|fe S^eSOID. 



t 



^1999-0037273 

^bimoj. 2f Ei^im oi§ofw. §i± X' d\ Ar ei Egjpf^M ssiai^isai. dc Qnmi^a ±m&m ^ 

OlSa^ilHaSOII 2I0II. Pt-Mn-X' (X'=Ar) mE^m SaStaa. 3£II1, Pt-Mn-X' (X*=Ar) ifgsj 
soil xfJIolfe X' (X'=Ar) ^iU. Pt-Mn-X' (X'=Ar) 21 ^X^S4^2^2I S»31I0II CHoJOt ^SSfSD. 3 

giUM E 12 01! UBbiiQ. 

E 12 (HI UBbS dl£f ^01. Ft 2f Mn m°\ ^^ti\9\ dISOI. 6:4. 5:5 ^ 4:6 £1 0ibotU2i S^OIIAIE, S! 
± X' (X'=Af) gOI ^iJ2SW, Pt-Mn-X' (X'=Ar) 21 ^Xf§=>fe iie 4^ 91D. ES. I1SI^ 

?«6te NiFe mS. CoFe ifS, Efe Co 21 ^IlS4^fe. £ 12 Oil UEltH bfSf aOI. 2f 3.5 - 3.6 
Si a?IOID. E. 01 ^aOIIAHfe, S!± X' (X'=Ar) 4 at% SEJUIS Sf2, 3 Olfef S S^g2l §^ 
Oil CHolOI ^SS AI£ol3 2{XISII2f. OI3dS. ^± X' :)| Elfe Ar S -J\±3i±0\D\ DHSOII. ?l±gl8 
oJOlE. e^gOII ArS ifSoPI OISS SOII 21st 2!0ia. 

□soil. ^D\oi Mmm h\S& Pt-Mn-X' (X'=Ar) SgatOH DISIOl. OI3tOII PlIHSfte S3«SlgSS SISD. 

g*l£l5§0IIA12l 52}oSAi^. 3 AI2}0II a« ^£8 513. DSOII 240 E21 8Efe^£HS 3 AI2[ SII 

oKM. EaK 3 AlZldl 2,^88 oiaD. Eel. §xH£l5!gE« 5xio"^Torr OlolS ol^Q. 

E 13 Pt-Mn-X' (X'=Ar) m^^2\ §J± X' (X'=Ar) ^Bf, fef:)| g5H£IOII 2191. Sfi^^XfaSiU HSXI^ 

S2I :>iieoii w^§^ini^^l}I^:>ll2l a:)i2}2i mm ueitH naiHoia. 

E 13 dl UDyi dhfif aOI. §!± X' (X'=Af) SOI 3IIIS. iflSgifXMIfe 2!fe 3!§ 4^ SID. 

. _l_ /\ \/\ — /-VI / 1 iivn I VII C3 ^ I v/l t J— '^ l/^ riiy^ a-^i ^./i i« « wii *j» vi k_ .«u e= ea >vi 'ii 

■ ^8 ^ 2iD. 

a§OII S gfSOIIAite, §!± X'S 0ISo}01. aaiiaSS Pt-Mn-X' (X'=Mo) aSSS S«ol2. g! 
4i X' (X'=Mo) ^m. Pt-Mn-X' (X'=Mo) gfgatoj ^i}S>.2}2l 3:>II0II Ql»01 5MS}aQ. ^SOII M 

S& 9|:?as OlEH^a. 

Si :'IB/^^^OIU/Ta(50)/Co9oFe,o (30)/Pt-Mn-X' (300)/Ta( 1 00) OID. ES SSUI2I 4=Xlfe st^jyg 
UEILHIl an. B?lfe S^S^OIQ. 

y2^Iia#2l aiSaOllfe. PtMn 21 Ef^JOII Sl± X' (X'=Mo) 21 S8 M2J SHIolOI. B^OII 

m\m^ 221 asibiB asjAi^isAi. aisoii xiiisife a± x' (x'=mo) asiAi?!. ^:>i a± x' 

(X'=Mo) ^2t Pt-Mn-X' (X'=Mo) SS2I ^IJS4»£I2I &3II0II CHSfOl ^SSfSD. H ^jSfijltB E 

14 Oil UEltH Q. 

E 14 dl UaUJ bh2f aOI. Pt 2i Mn iU2l 5«dl2l bIgOl 6:4. 1:1. 4:6 21 Oli= S^WIAiE. at#d| m\ 
5^fe a± X' (X'=Mo) 21 mS4^m. Pt-Mn-X' (X'=Mo) 21 ^IJS4'te 3!8 a 4> 2!D. 

Eel HSXm^m =?^o\^ NIFe SS, CoFe SS. Efe Co 21 ^ItS4»fe. E 14 dl UBU! b^2^ aOI. 

3.5 ~ 3.6 21 a?IOID. 

aeoii. ummM k\§m pt-Mn-x' (x'=mo) &sm\ asici. oisioii ^imsfte a^asss nkm 

aa. gxHeigsdiAi2i sao^Aife. 

2IW 3 Ai21WI ^« ofH. aedl 240 E2I SE&^EIIfi 3 AIZJ ^IlohOl, QAI. 3 AI2fdl g« ifSM 

Staa. ES. S*iaSgE» 5xio"*TorrOISIS SISD. 

E 15 fe. Pt-Mn-X' (X'=Mo) ifS9|2l S!± X' (X'=Mo) 21 feE£f. &^:'l gxHSIWi 2I8II. BtSIf^SiU 3 

sxia#2i :)\\m\ m^m nm^mxm^i 3512121 £f:)ii» uE^yi hehhoid. 

E 15 dl UEIt« dl21 ^^01. Pt 9i Mn 2121 5Sdl2l dieoi. 6:4. 1:1. 4:6 21 01!= g^^OICHEfE, a|go| gj 
4: X' (X'=Mo) ^0! 5* 3 at% Olfe^OI EIS. Iil&SilII3llfe AiAISI HolEI^ 2!8 ^ ^ SQ. ^61. ete 
21 S!± X' (X'=Mo) gOI 2f 10at% OI&^OI £1S, Pt 21 Mn jU21 5«dl2l blgOl 1:1 2! S^OiaSlE, ifl 
&MSiXm^ OH^ s^0(X4 Ul^ziStXI dtD. 

HeiU. X' (X'=Mo) 21 ^llal sISifOIXI&f. 210IE. ^^D\ §!± X' (X'=Mo)M m^&X\ dtS 3?. 

m. si± X' (x'=Mo) goi 0 at% ^ (DiaDE, iii&aiixi:»ii:)i ^xife 2101 oi^sisiq. 

Pt : Mn 21 3Eydl2l dISOl, 6:4 21 g^fe, a± X' (X'=Mo) ^01, 2f 1 at% OlSfOIS. Si± X' (X'=Mo) 
^01 Oat% m IDiaDE. BmMmX\l\\D\ diED. 

E, Pt : Mn 21 iydl21 dIgOl, 1:1 2! S^fe, gl± X' (X'=Mo) gOI. 2* 7 at% OloJOia. m± X' 
(X'=Mo) gOI 0 at% Si IMMaE. SSSSXISDI 9iJia. 

Eel. Pt : Mn 21 2adl21 blMOI. 4:6 2! X' (X'=Mo) WOl. 2J 10 at% 0151013. ii± X' 

(x'=Mo) SOI 0 at% ^ aHSDE. m&Mmx\:n\D\ ^EQ. 

aedl. S!± X' (X'=Mo) 21 S^^2I SfSOIXiaf. Pt:Mn 21 5adl2l dISOI. 6:4 2! 3^. a± X' 

(x'=Mo) goi. 0.5 at% :jf gs, In?^§i^I^:)ll:)l dixies, maAi s ttaoiiAife. a± x' 

(X'=Mo) gOI, 0.5 at% fiDE stS 0.2 at%M Sl^og ^SolSD. 

01^21 ^aaius^a s ssdiAife. a± x' 21 5Sdi2i w^sist a?is at% s 0.2 lhxi 10 sia 

a. E ea b^^sls^ a?iM at% s 0.5 uiii 5 s maa. 

ESi. ^^;i2i a± X' 21 bi^£j& 5^a?ife. pt (=a±x) at Mng 4:6¥a 6:4 21 a?iiiis ^ss a^oi 
^■ 

0l&^ g SSdl 216f2, SfSJiaem iiXJ^goS OlPOlIlfe iaSaSatdl aOIAI. fef^l ai2txf« 
mm X-Mn O X fe. Pt. Pd. Ir. Rh. Ru. Os S 0lh:om21 1 S Efe 1 S 0lfe^2l a±Oia) Siilolfe 

3^. ^^?i ai3{ii^s2i 5adiB 2|goi:)ii sasioi, fef^i ys/xtasiu m\^m mm sa NiFe mE) 
21 fliB?5g bissfefEHs om aoog, ea g asoig^«ij?iiM sfe 3101 jmrnxm aa. 
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Cu, Zn. Ga, Ge, Zr. Nb, Mo. Ag. Cd, Ir. Sn. Hf. Ta, W. Re. Au. Pb, S! e 1 # Efe 2 § 01 

m±0\Zi)m, X-Mn ifgSI sou. SgJS, XlSgog USAiaogJW. 
# (OIIM NiFe S^S) £1 ^jlS'PSS UISS^EHS & ^ SlOj. SD € HS^OIg^^XCtlfi €^ 3!0I 

W S £101 2!I). SES e^i^X^^Sel ^IfS4^ (a. c) 21 HI (c/a) ?K 0.93 ~ 0.99 21 a?ILJI2l aOI. 

:)uaoiiAi2i ^?ixi^mj!i i^x^as2l asoHtfeioi as 2101 . HlSi.^^^£H£ oiJ\'» 

:)ini^gm±xJS2i 4^ aoi. m^^^a s^aisi^ 5101 D\^mx\i> 91a. 



(57) §^o| s?i 

sei ^laoiiAi iisoig^sjf^nf s^mw. ifxj^goi ijsfysoi m^^s°s. useih. s^s 

XfaSS. SjOlE ^± X O. X ^ Pt, Pd, Ir. Rh, Ru. Os g OJhofUOj 1 § Sfe 1 S 0I&^2I S!±0ID) 21 

AjI AL O I — Tl JL-I Til S *J H CI m J<t Ti t-tn I Tl l-l dfc -nt Tl Tl 1.1 dfc rtl -Ul rH — t -r- -»l ril -rj ra-l i l m ah /mi — » 

iviiiB e-rrvjicT c: s Ar-<s An 2c3c s'eixiui, is^i >!■ sii Af s iir e^Arsijsrj yiic-ric^r. ui ^ s -<=i en uii at^ JU 

2. H1 1 iKHi EiOiAi, s«ei^oiiAi2i ^►:ji afgjifa#2i ^Q\E. m^°\ ss^sijk lio S2i afej 

s^tf 3. m 1 son aofAi. a^^}I^asju i^jFss2i siaoiiAi, ^^:ji e^ifx^^# a iiifas2i as 

HHifoi am m&m^^. 

S^S 4. Jai 1 gOII 9iO\k\. ^^D\ ygfJiagg X-Mn BE^S. SSEIIi. S!± X Pt °! Hi^aifei. 

5. Jll 1 IKHI aOIAi. fe^:>l S}g^Jia#g. X-Mn-X' ifS O X ^. Pt. Pd. Ir. Rh. Ru. Os S 0\bi 
6m2l 1 S Efe 2 S Olfefoi Si^OID) 9.^ y?l X-Mn-X' SSS, S!± X £f Mn 9.^ =?^B 

gzi^ifo] 2}^oii s!± X' :'^ agisnsflioMU, SEfe s!± x Mn 25 ?a£ife as^xfsi 
^I^S2l s!± X' £ Ji^s ms§ ussiisj a&asei. 

6. 1 1 §011 2J01A1. fe^:»| e^^fX^aS0l. X-Mn i}3 (B X fe. Pt. Pd, Ir, Rh. Ru. Os S 01!= o\ 
U£l 1 g ££fe 2 # Olfefoi S!±0ID) 2S SSIEIH. afi,^XfagOI ?I011 SaaO) 2!201. 
X-Mn if32l X 2J 3Eadlfe at% S 47 ~ 57 21 a?ILHS! i2&a&St. 

7. HI 1 §011 SiOIAi. fe»:>| a^^►X^^SOI. X-Mn (B X fe. Pt. Pd. Ir. Rh, Ru. Os § 01!= of 

U2I 1 e SEfe 2 § oife^Ei m±o\a) °^ aaas, 'Simmmoi mmm o\mo\\ m^i\oi 9i9.a. 

X-Mn mS9.\ X 21 ^^bife at% S 44 ~ 57 21 S?IUie! in?^ai.^9t. 

s'?^ 8. ^firxfi^sju. 01 si^xmrnm mmo\ m^aoi, si^xm^msi mmom^xmm 210H 

S2f gofoi saa 2§xfasoi. H1 1 mm jmrn n&u^^m mm aaaoi gife in>inifS2f±jK 
s^if 9. m 8 soil 2101A1. &^:J| ngjjfagoi of^wi, esjs (jw) 21 2}^e ^01 yifjfas 
01 5i#ai2, efi^ifasm Hsijcfasoi. m i soii jmm i2sasst2s saaoi si^ ipixiss 

S^g 10. R2iXmS2i ^^om ^SB dlXf^SaSB, Sig}2J dlXfS£aS2J ?1 eg^2j a\x\^ 
Ea#2l OfEIIOII ?IMoffe aSIf^SiU. m^9i ilSXf^§2l ?l * Q^9\ 3SIf^S2l OfeHOfl 9IM 
ofOl, ia?>O|g}J3Jf:>il0ll 2loH ^^212! 2§XfSS2l Ifag^ife ^Ssf g^i?o£ HSof^ ygfJfaSiU, 

:»! Heixfas2i jfsfgiifg &^:)i 3sxfas2i xiagfsiu sisfoffe ysss siai^i^ dfoioi±ss 5> 
n. &':)i ^^^'Xf^^m 01 ^^i^'jt^snf ssfot s^s nsxf^eoi; jai i soil iPixHS jQsassioii £I8H 

saaoi 2ife xi:>in&sm±xK 

s^s 11. dixfsss goioi mmm xuamsm ^x\^ss xummmsi se^ si^oii 

(Tw) 21 2}^e ¥0i sfi^ifasoi ssaw, ^:>i sfi^if^gaf jpihs#oi. jgi i soil ijiihsi b 
sasstdi 2ioH saaoi 2ife x\D\x-{mmiH±x\. 

s=?m 12. 1 2 soil aoiAi, a^i^xfasm ifxfas2i Jiiaoim, simms ai sfiias2i a 
gBiisoi Q§ asass^. 

s?s 13. HI 2 soil S101A1. &^:)| ^^xi^sB X-Mn ifS2s s^as, a± X Pt Si mmum^. 

S^S 14. jgi 2 soil S101A1. &?iX\iimS. X-Mn-X" SS O X ^. Pt. Pd, Ir. Rh. Ru. Os S 01 
I=ofU2l 1 S SE^ 2 e 0I&^21 S^iOIQ) 9.m S^aH. &^:'l X-Mn-X' SSg, S!± X 2} Mn ?a 

ab 32.^^ Jf2i 2[^oii si± X' asisF sgjinsaioipiu, £b §!± x 2f Mn 2£ ^^a^ as^xf 
21 ^x\s°i m^7\, s± X' s JI&9 Jiss nsflisj BsasBt. 

S?S 15. HI 3 soil aOIAi. ^X\^S9i {111} 201. &*;i g^if JfaS]l}2l :>II201I ggSi g^S°S 
¥61 BHSafeQIOII CHofOl, QliiX[^S21 {111} ^21 dHSEfe. i^Ifag2l BHSSfiDE st:J{ 

u, SEfe ^BHSog aoi 2!fe insass^. 

s^s 16. HI 3 soil aoiAi, &^:?i &fifxjas2) {111} 901, fe^:)| ifxfas2f2i :»iiaoii SSSJ gfsog 

¥ij bHSafeQIOII CHofOl, fe^;i 3^XfaS2I {111} 221 UHSSfe. SimmSSi bHSSfiDE £t:H 

II CCt- a UU *tO ^ CIAJ OI<— -DAlTi^^O^ 
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S^S 17. E 3 soil 2iOiA1, ^?il\^SJSi ?iX\^m9i 5113011 gflfoS2l. ^i^IJSg 

21 {111} 32J HHSE, iy 4}:?! ifXfasei {111} 321 HHSEfe 2tOm filiTIU. Sfe ^UHSfSS 20< 

an. fe^:)! {111} 3 0I2I2I asaoi. Jiiaoii ssa gufss ^dBHt^aoi. a^gfif^siu iJi}ag2i s§ 

S^S 18. M 3 ifOII aOJAi, yg^Xh^SS X-Mn th^o^ ^^£12. g!± X Pt 2J m&Mm^. 

19. 1 3 soil 9lO\k\. &mmS^. X-Mn-X' IfS O X fe. Pt. Pd. Ir. Rh, Ru. Os g 01 
~o[U9i 1 g 2 # 0I&^2I S!±OIQ) M^^H. X-Mn-X' tfSS, 8!± X 2} Mn 

S2}^ji2i 21^011 s!± X' :)h aast agjs^sxiioi^iu, se^ sj± x £[ Mn °^ ^aa^ as^;ti 

20. HI 4 IKHI 9i0]k\, SigflfaSOl PtMn ifgo? ^^a^ S?. §XH£l$0IIAi2J ^ 
gfXjaS2l ^X1§4= (a. c) 2J bl (c/a) 0.93 ~ 0.99 21 a?1U2J liiaaitat. 

21. HI4 ifOII SiOlAI. fe^:>l SlifXfSgOl, X-Mn ifS (B X fe. Pt. Pd, Ir, Rh, Ru. Os m 01!= ol 

U21 1 s Efe 2 e 01^21 s!±oiD) 22 saaii, gfifxiasoi iMiid# ?ioii saaol aom, 

X-Mn i}32l X 21 Sadlfe at% S 47 ~ 57 21 a?IUI2! iilSSifSI. 

^=?m 22. Ill 4 SKMI 9iO\k\. Sli/IfaSOl, X-Mn (S X fe, Pt. Pd, Ir, Rh. Ru. Os S 01!= 51 

U2I 1 # Efe 2 s oifef2i s!±oiD) ssan. sfsfiiasol sxfag ?i(Hi ssaoi aom. 

X-Mn ifS2l X 2i i-^dlfe at% S 44 - 57 2i ^^[£21 lUmSS^. 

S^S 23. 1 5 iKMI 2l0\k\, m^X\^m°S. OlSafe X-Mn-X' SS2I S!± X Pt 2! H&atf 

24. m 5 ifOII 2J01A1. S± X' fe. Ne, Ar, Kr. Xe. Be, B, C. N. Mg, At, Si. P, Ti. V. Cr. 
Fe. Co, Ni. Cu. Zn. Ga, Ge. Zr. Nb. Mo. Ag, Cd. Ir. Sn, Hf. Ta, W. Re. Au, Pb. m ai»a± S 1 g 

2 # 01&^2I S!±2i a&gifat. 

25. HI 5 soil 2J01A1. S!± X 21 Mn 2121 5fe!dl21 dia X : Mn S. 4:6 ~ 6:4 21 a?lLH2J uLmU 

26. JHI 5 ilOII 9iOik\. Sl^fXiaSOl X-Mn-X' (B. X ^ Pt, Pd. Ir. Rh. Ru. Os § 01;= 
ofL121 1 # Efe 2 § 01^21 ^±0111, X' fe, Ne. Ar, Kr. Xe, Be. 8. C, N. Mg. Al. Si. P. Ti. V. Cr, Fe. 
Co. Ni. Cu. Zn. Ga, Ge, Zr. Nb. Mo. Ag. Cd, Ir, Sn. Hf, Ta, W. Re. Au. Pb, ^ *l£#g!± S 1 # Efe 

2 m oi&>2i £!±oict) o£ M^sin, giajissoi 2nias2i ?ioii asaol a^a. x-Mn-x' 

21 X+X' 21 5Sdlfe at% S 47 ~ 57 21 a?lLll2J ilSailSt. 

^=?m 27. HI 5 soil aOIAI. fef:>| SiifliaSOI. X-Mn-X' O X' fe. Ne. Ar. Kr. Xe, Be, B. C, 
N, Mg. Al. Si. P, Ti. V, Cr, Fe, Co. Ni. Cu, Zn. Ga, Ge. Zr. Nb. Mo. Ag. Cd, Ir. Sn, Ht, Ta, W. Re. 

Au. Pb. s! si£#§!± m\ § Efe 2 g oi&>2i si±oia) 9.^ s^an. mmmmol gfii«#2i oi 

EH oil SaaOl 2iI2, X-Mn-X' 11321 X + X' 21 5adlfe at% S 44 ~ 57 21 m?\[JA21 JUmUm^. 

28. fli 6 son aOIAI, X-Mn §S2J X 21 5Sdl. Efe X-Mn-X' SS2I X + X' 21 S^dlfe at% 
S 50 ~ 56 21 a?1U12J nL^um^. 

^=?m 29. HI 7 noil 2101A1. X-Mn 21321 X 21 S^dl. Efe X-Mn-X' S32I X+X' 21 S^dlfe at% 
£ 46 ~ 55 21 a?IUI2J MSS^ai. 

30. HI 8 noil SiOlAI. RBX\^m2i Efe ol^OII, (Tw) 21 ^01 g}2^Xia 

SOI sisan, si^'xi^mm H£iJiasoi. hi i n luji hi 22 m2\ oi!= §1 soil :)iniE! Bsiagiato 
£ s^aoi 2Jfe ximws.m±x\. 

31. HI 8 soil DmB IPIHS5i!l±J121 a#g golOl ^=#01 SaaOl S!fe m^x\D\ 

511 E. 

32. HI 9 soil Dm^ ij:7ixis§iii±ii2i ^^ojoii ^mm Soioi ^Esoi saaol 2!fe mmD\ 

ms. 

s=?s 33. HI 10 sou DmE ii:jinssjj}±xi2i fefoioii msm esioi ^esoi asaoi S5fe his^jj 
:>i8iiE. 

S=?S 34. 1 11 soil JWiE Il?l»SS]!l±I121 ^olOn 23SS eSlOl ^ESOI SaaOl Sife siSiJl 

:ii3«E. 

S?S 35. HI 12 soil 9JiO\k\. 2/»«S2l {111} 301. aJ3Il«S21 5113011 SSiSi g^gos ' 
BHSafeHIOII CHofOI. fe^?| y2fXl^S2l {111} 321 HHSEfe. 6^:71 mmS2l HHSEaQE Sl?l 

u. Efe ?dHso£ aoi 2ife msass^. 

36. HI 12 SOB 2i0IA1. 415I af2Hia«2l {111} 301. SI1«S21 5113011 Sg!2J g^SSg 
^id HHSafeCIIOII CHolOI. &^:)| 2^If^S21 {111} 321 UHSEfe. Si^XmS2\ HHSEaQE S|?l 

u. Efe ¥dHsos aoi 2ife mi>Mm^. 

S^S 37. HI 12 soil 2101A1, UD\ ^mmSHH if»^g21 51I30II Sil2! g^S0S2l, fel5l e^SIf^S 
21 {111} 321 HHSE. ^ ^:)\ i^IiaS21 {111} 321 BHSEfe £10fX4 9i7\U. Efe 9bHS0S aOl 
2JI2, {111} 3 0ia21 a§30l, 51I30II S^£J glS2S ^dUHSaOl, SfSUia#2f ^xm%9i a§ 

HHSOl DM mmMm^. 

S?S 38. HI 12 soil 2i01Al Sfail^gg X-Mn Sgog S^an, S!± X fe Pt S! iflSai} 
St. 

S?S 39. HI 12 soil 2i01A1, &^5I SJifXiaSg, X-Mn-X' S3 O X fe, Pt, Pd, Ir, Rh, Ru, Os S 01 
!=olU2l 1 § Efe 2 g 01^^21 SI±OID) Saa2, X-Mn-X' S3g. S!d; X 21 Mn 25 

^1 L_ TI ■>♦ TI rtl II ~~* All Ol A \/i ■ni •»! r»i -v-i ♦I r\t — ^ «-» sii /\ i i i t ■ « « « • a ^ ^ ^* • ^ -^t <v-i 
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S^S 40. HI 13 ^011 9iO\k\. S[2fIfagOIPtMn if^os SSEIOI. S«ei*0IIAi2J ^:>\ gfSXFS 
Sej ^im^ (a. c) 21 bl (c/a) 0.93 ~ 0.99 21 a?IUI2! ni^agsj. 

41. H1 13 mm 9io\k\. afgfxjssoi, x-wn se ox fe. pi. Pd. ir. Rh. ru. os s 
smoi 1 s SEfe 2 s olfefo) S!±oiD) ssEJu. H^i^x^s#ol mm^ ?ioii sasioi sisoi. 

X-Mn mE9i X 21 5aHlb at% S 47 - 57 21 a?ILH2! lH&Mm^. 

42. HI 13 SOI! 2iO\k\. afifJfaSOI. X-Wn §S (B X fe. Pt. Pd, Ir, Rh, Ru, Os S 01!:: 

om2i 1 e sEfe 2 § 01^^21 ii±oiQ) saan, ygfifasol i^if^g ofaioii saaoj 2!° 

01, X-Mn ifS2l X 2J 5ablfe at% £ 44 ~ 57 21 a?im£i m&SifSl. 

43. HI 14 soil 9lO\k\. eiSIia§2S OlSEIfe X-Mn-X' Sg2l §!± X Pt 2J iilSSS 

St. 

44. Jll 14 %m 2i0iA1, S± X' fe. Ne, Ar. Kr. Xe, Be. B, C. N, Mg. Al, Si. P, Ti, V, Cr. 
Fe. Co. Ni, Cu, Zn. Ga. Ge. Zr. Nb, Mo. Ag. Cd. Ir, Sn, Hf. Ta. W. Re, Au. Pb. 3! a£WS!± S 1 S 

sEfe 2 # oi&^2i a±2! msaifei. 

&=?m 45. HI 14 mm 9iO\k\. X 2f Mn JH2i 5abl2l bIS X : Mn S, 4:6 ~ 6:4 21 a?IUI21 a© 

S^if 46. HI 14 itOII 9l0\k\. mm\&mO\ X-Mn-X' (B. X ^ Pt. Pd. Ir. Rh. Ru. Os S 01 
!= SfU2l 1 S Efe 2 § 0I^^2I S!±0JI1. X' ^. Ne. Ar. Kr. Xe. Be. B. C. N, Mg, Al. SI. P. Ti. V. Cr. 
Fe, Co. Ni. Cu. Zn, Ga, Ge. Zr. Nb. Mo. Ag. Cd, Ir. Sn. Hf. Ta. W. Re. Au. Pb. 2l£#S!± S 1 S 

sEfe 2 g 01^*21 a±oia) OS m^nn. ?i^xmmo\ m\^m9i m\ a^aoi 9i°a. x-wn- 

X' ifS2l X + X' 21 5«blfe at% £ 47 ~ 57 21 a9IUI2I iaS»li[St. 

S=PS 47. HI 14 soil 9lO\Ki. ygJIIStOI. X-Mn-X' if3 (B X' fe, Ne, Ar. Kr, Xe, Be. B. C, 
N. Mg. Al. Si. P. Ti, V, Cr, Fe, Co, Ni, Cu, Zn. Ga, Ge, Zr, Nb, Mo, Ag, Cd. Ir. Sn. Hf. Ta, W, Re, 
Au, Pb, S! SJ£#§!± g 1 § SEfe 2 e 0lfef2l a±OIQ) o£ S^SEIH, ^^D\ g^g^X^aSOI 2fXfa02i OF 
EHOII SaaOl 9111. X-Mn-X' £f32l X + X' 21 5«blfe at% £ 44 ~ 57 21 a?IUI£! 51S»aS9t. 

S=?m 48. HI 18 mm 9l(Hk\. Sfi^JhSSS PtMn mE^E. M^SKH. mXW^mk\9i ^^Jl aiifXF 
fe!§2i ^IfS<^ (a, c) 21 bl (c/a) 0.93 - 0.99 21 a?IUI2J UimMm^. 

^=?m 49. HI 18 ifOII 2i01A1, S}2fXta#0l. X-Mn (S X fe, Pt. Pd, Ir, Rh. Ru, Os m 01!= 
5HJ2I 1 S SEfe 2 S 0\^2\ g!±0ID) 2S S«ai2, a^a^^SOl SJFSg ?IOil g^aOl aoffl, 
X-Mn E^S2I X 21 SaUlfe at% S 47 ~ 57 21 a?IUI2J IHitSifet. 

S?if 50. HI 18 mow 9iO\k\. arSJFaSOl, X-Mn mE (B X fe. Pt. Pd, Ir, Rh, Ru. Os g 01!= 

ofU2i 1 e SEfe 2 g 014^21 §i±oiD) ssan. B?ixt^mo\ o\m\ saaoi as 

M. X-Mn if32l X 21 SSblfe at% S 44 - 57 21 a?ILH2l iH&aSS^. 

s^s 51. HI \9mm 9io\k\. &^:)i aiiniasos oi§afex-Mn-x' mE°i a!±xfept2j mmMm 

S^g 52. HI 19 t^OII SiOIAI, S!± X' fe, Ne, Ar, Kr, Xe, Be, 8, C, N, Mg, Al, Si, P. Ti, V, Cr, 
Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, Nb, Mo, Ag, Cd, Ir, Sn, Hf. Ta. W. Re. Au. Pb, S! Sl£#§!± m 1 B 

£fe 2 § oi&^2i ^±21 m^Mm^. 

53. HI 19 soil 2I0IA1, Sl± X a Mn ]U2I 5Sbl2l bIM X : Mn B, 4:6 ~ 6:4 21 a?IU2i 

S^S 54. HI 19 soil 9iO\Ki. ^mi&SOl X-Mn-X' IfS (B, X fe Pt, Pd. Ir. Rh, Ru, Os S 01 
i= om2l 1 S SEfe 2 S 01^21 a±OI2. X' fe. Ne. Ar. Kr. Xe, Be. B. C. N, Mg. Al. Si. P. Ti. V. Cr, 
Fe, Co, Ni. Cu. Zn. Ga. Ge. Zr. Nb. Mo. Ag. Cd. Ir. Sn. Hf. Ta. W, Re. Au. Pb. S! as^§!± m 1 S 

SEfe 2 e 01^21 s!±oiQ) s^as. ^mi^soi ?ixmm°i m\ saaoi asoi. x-Mn- 

X' S32J X + X' 21 2ablfe at% S 47 ~ 57 2J a?ILH2i mS^aifet. 

55. HI 19 soil SiOIAI. ^31 &mmmO\, X-Mn-X' (B X' fe. Ne. Ar. Kr. Xe. Be. B. C. 
N, Mg, Al, Si, P. Ti, V, Cr, Fe, Co, Ni, Cu, Zn. Ga, Ge, Zr. Nb, Mo, Ag, Cd, Ir, Sn, Hf, Ta. W, Re, 
Au. Pb, S! a£#S!± g 1 e SEfe 2 e 01^21 SI^OID) o£ S^aS, &OI Sii^IF^SOl itXiaS2J 0} 
aiOil SaaOl 212, X-Mn-X' SS2I X+X' 21 S^blfe at% S 44 - 57 21 a9IUI2! HL&Mm^. 

S^S 56. HI 21 soil 2iOIA1, X-Mn SS2I X 21 S^bl, Efe X-Mn-X' if32l X+X' 21 S^blfe 
at% S 50 ~ 56 21 a?IUI2! iaSSifai. 

S^S 57. HI 22 soil 2J0IA1. X-Mn aS2l X 21 5^01. £fe X-Mn-X" gS2J X+X' 21 S^blfe 
at% £ 46 ~ 55 21 a?|IJ2J in?^ai}e^. 

S^S 58. HI 23 soil 2iOiA1, &^:)| g!± X' fe. Ne. Ar. Kr. Xe. Be. B. C. N. Mg. Al. Si. P. Ti, V, Cr. 
Fe. Co. Ni. Cu. Zn. Ga. Ge, Zr, Nb, Mo. Ag. Cd. Ir. Sn. Hf. Ta. W. Re. Au. Pb. 91 SMSSd: S 1 S 
£fe 2 S 0l&^2i §!±2! JUm^m^. 

S?S 59. HI 23 SMI SOIAI. S!± X 21 Mn iU2l 5abl2l bIS X : Mn S. 4:6 ~ 6:4 21 g|?IUI£! Ui& 
aS9j. 

S?S 60. HI 23 soil SiOIAI, SfitXISSOl X-Mn-X' S3 (B, X fe Pt 013, X' fe, Ne. Ar, Kr. 
Xe. Be. B. C. N, Mg, Al, Si, P, Ti, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr, Nb, Mo, Ag, Cd. Ir. Sn, Hf, 
Ta, W, Re, Au, Pb, S! 2l£#S!± g 1 § Sfe 2 § 0\^21 §J±OID) SSai2, ^?l Sfi^XiaSOl 
ifZia#2l ?I0II SaaOl SIOOI, X-Mn-X' S3a X+X' 21 5ablfe at% £ 47 - 57 21 a?IU2l 51& 
am5> 
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61. m 23 soil 2101 A1. m^l\^§0\. X-Mn-X' S3 (B X Pt 013. X' fe. Ne. Ar. Kr, 
Xe. Be. B. C. N. Mg. Al. Si, P. Ti. V. Cr. Fe. Co. Ni. Cu. Zn. Ga, Ge. Zf. Nb, Mo. Ag. Cd. Ir. Sn. Hf. 
Ta. W. Re. Au. Pb. S! il£WS!± e 1 S Sfe 2 S 01^21 S!±0ia) 22 Sa£l3, a^i^I^a#OI 
ifIfaS2l Om&\ SSSJOt X-Mn-X' SS2i X+X" 21 SaOlfe at% S 44 - 57 21 a?ILII2J ilS 

S^S62. ill 24 soil 2l0\k\. S!±X' 21 ^^dlfe at% ^ 0.2 -- 10 2] S?JLH£J JflStaget. 

63. HI 26 soil 9iO\k\. X-Mn mS9i X 21 Sabl. Efe X-Mn-X' Sg2l X+X' 21 S^blfe 

at% S 50 - 56 o] a?im£i iD&gif9|. 

S^g 64. J9I 27 SOli 2^01X1, X-Mn if32l X 21 5abl, Efe X-Mn-X' S32I X + X' 21 5«tilfe 
at% S 46 - 55 21 S?ILH2J mS^SSI. 

65. HI 38 soil 2I01A1. fe>:)i efifw^ss ptMn sg2s sssjoi. g3a£i^oim2i 

aS2l 2^XIS<^ (a. c) 21 bl (c/a) 0.93 ~ 0.99 21 ^flLIISl mnum^. 

S^S 66. ill 38 soil 9iO\k\. ySXiaSOi. X-Mn S3 (B X fe. Pt. Pd. Ir. Rh. Ru. Os S 0\bi 
oJU2l 1 g SEfe 2 # 01^21 §!±Oia) S^EIH. ygfXf^SOl i^XF^S ?I0« SidSIOI Sioffl. 
X-Mn S32I X 21 S^blfe at% S 47 ~ 57 21 a?ILII£i in&§i}9|. 

67. ill 38 %m 9lO\Ki. SlgfJIfelSOI. X-Mrt Ifg (S X fe. Pt. Pd, Ir. Rh. Ru. Os S 01!= 

au2i 1 # sEfe 2 e 01^21 a±oia) m s«£i2, fef^i afgf jjaaoi o^^JlOll saaoi 21001. 

X-Mn ifg21 X 21 5i3blfe at% S 44 - 57 21 a91lll2J iaSfSSSI. 

68. ill 39 901! 9iO\k\, fe^iJI Sfg^IfSSog oiSSIfe X-Mn-X' mS°J Sd: X fe Pt 2J aSSSf 

S^ih 69. ill 39 i.^0ll SiOlAI, ^*D\ g!± X' fe, Ne. Ar. Kr. Xe. Be. B. C. N. Mg. Al. Si. P. Ti. V, Cr. 
Fe, Co, Ni, Cu, Zn. Ga, Ge, Zr, Nb. Mo, Ag. Cd. Ir. Sn. Hf. Ta. W. Re. Au. Pb. % as^a± S 1 § 
££fe 2 § 0lfef2l S!±SJ magnet. 

70. ill 39 soil SiWA-l. Sl± X 2} Mn 3121 5Sbl21 ti\m X : Mn S. 4:6 -- 6:4 2J a^lLHSl inm 

71. ill 39 ifOli SlOlAi. M3I aigfXf^SOl X-Mn-X' ifS (B. X fe Pt, Pd, Ir, Rh. Ru. Os g 01 
i= olU2l 1 e Sfe 2 ^ 01^21 S!±0I2. X' fe. Ne. Ar. Kr. Xe. Be. B. C. N, Mg, Al. Si. P. Ti. V. Cr. 
Fe, Co, Ni, Cu, Zn, Ga, Ge, Zr. Nb, Mo, Ag. Cd. Ir, Sn, Hf. Ta, W. Re. Au. Pb, S! il£W§!± m 1 m 
SEfe 2 S 0lfef2l S!±0ID) 22 S^EIH, ^^D\ mh'X[^§0\ 2^II^S2I ?10ll SSaOl aSOl. X-Mn- 
X' i}321 X + X' 21 3E^blfe at-^ S 47 ~ 57 21 a^lUiei iilSaS9[. 

m=?m 72. ill 39 soil 2iOJAi, &mmmO\. X-Mn-X' ifS (B X' fe. Ne, Ar, Kr, Xe, Be, B, C, 
N, Mg. Al. Si. P. Ti, V, Cr. Fe. Co. Ni. Cu, Zn. Ga. Ge, Zr, Nb, Mo. Ag, Cd. Ir. Sn, Hf, Ta, W. Re. 

Au, Pb, if siswa± § 1 s Efe 2 # 01^21 s!±oia) §^£112, ^^D\ ^^xi^soi mmmsi Oi 

2H0II ^atlOl SJH. X-Mn-X' SS2I X+X' 21 SSblfe at% S 44 - 57 21 a?ILH2J il?f§S2t. 

73. HI 41 soil 2J01A1. X-Mn Sg2l X 21 5«bl. Sfe X-Mn-X' S32I X+X* 21 5«blfe 

at% S 50 ~ 56 21 a?ILH£! in^^gi.^^. 

74. ill 42 soil 2i01Ai, X-Mn sf32l X 21 5^bl. SEfe X-Mn-X' S32I X + X' 21 5«dlfe 
at% S 46 ~ 55 21 SflUIS! M&SStSi. 

75. ill 43 SOI! aOlAi, g!± X' fe, Ne, Ar, Kr, Xe, Be, B, C. N. Mg, Al, Si. P, Ti. V, Cr. 
Fe. Co. Ni. Cu. Zn. Ga. Ge. Zr. Nb. Mo. Ag..Cd. Ir, Sn. Hf. Ta. W. Re. Au. Pb. 5l£WSI± g 1 m 
SEfe 2 # Olfef2l ^±21 aS§SS|. 

S=?S 76. HI 43 soy 2!01Ai. S!± X 21 Mn 3121 5abl2l bIS X : Mn S. 4:6 ~ 6:4 21 a?IUI2i 

S?S 77. HI 43 soil 2i01Ai. ^:)\ Sfg^IfaSOl X-Mn-X' S3 (B. X fe Pt OIH. X' fe. Ne, Ar. Kr. 
Xe. Be, B. C. N. Mg. Al, Si, P. Ti, V. Cr, Fe. Co. Ni, Cu, Zn, Ga, Ge, Zr. Nb. Mo. Ag. Cd. Ir. Sn. Hf. 
Ta. W, Re, Au, Pb. ?i §IS#SI± S 1 § Sfe 2 S Olfef2l a±OID) o£ S^EIIl. ^:J| eiitXI^SOl 
ifJfaS2l 91011 SaaOl 2!201, X-Mn-X' S32I X + X* 21 S^blfe at% £ 47 - 57 21 a?IUI2! US 

S?S 78. HI 43 soil SlOiM. &?iXmSO\. X-Mn-X* S3 (B X fe Pt OIH. X' fe. Ne. Ar, Kr. 
Xe, Be. B. C, N. Mg. Al. Si. P. Ti. V. Cr, Fe. Co. Ni, Cu, Zn, Ga, Ge, Zr. Nb. Mo. Ag. Cd. Ir, Sn, Hf. 
Ta, W. Re. Au. Pb. S! SISWg!± g 1 S 5Efe 2 S 01^^21 S!±OID) 25 m^iiH. fefiJI SiSIiaSOl 
SJfa«2| OJEHOII aaaOl 91J1. X-Wn-X* SS2I X + X* 21 5«blfe at% S 44 ~ 57 21 a?lUI21 

S^S 79. HI 44 SOI! 2i01Ai. Sl± X* 21 3ESdlfe at% S 0.2 - 10 21 a?IUI2! H&^Saf. 
S?S 80. HI 46 soil 2iOIA1. X-Mn S321 X 21 5«bl. Efe X-Mn-X' S32I X+X* 21 S^HIfe 

at% s 50 - 56 2j a^iusi assset. 

S?S 81. Hi 47 soil 2i01A1. X-Mn S32J X 21 5adl. Sfe X-Mn-X' S321 X+X' 21 5^blfe 
at% S 46 - 55 21 ^?ILII£! jiSgSef. 

S?S 82. HI 49 soil aOlAI. X-Mn S32I X 21 5Sbl. SEfe X-Mn-X' S32I X+X* 21 5«b|fe 
at% £ 50 ~ 56 21 a?lUI2i iaSSSSf. 

S?S 83. HI 50 soil 2iOIA1, X-Mn S32I X 21 5Sd|. £fe X-Mn-X' S321 X + X' 21 5Sdlfe 
at% S 46 ~ 55 21 a?IUI21 HLmume^. 
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Fe. Co. Ni. Cu. In, Ga. Ge. Zr. Nb. Mo. Ag. Cd. Ir. Sn. Hf, Ta, W, Re. Au. Pb. 3! SI£#S!± e 1 # 
SEfe 2 # Olfe^oj §!±£! B&gifSi. 

^=?M 85. HI 51 iJOII 9l0\k\. a± X 2Hvln m2i 5^0121 bIS X : Mn S. 4:6 ~ 6:4 21 ^fHUIS! SIS 

86. HI 51 gOII 2J0iA1. e^g^I^^SO| X-Mn-X' (e. X ^ Pt Om. X' fe. Ne. Af. Kr. 
Xe. Be. B. C. N. Mg, Al. Si. P, Ti, V. Cr. Fe. Co. Ni. Cu. Zn. Ga, Ge. Zr. Nb. Mo. Ag. Cd, Ir. Sn. Hf. 
Ta. W, Re. Au. Pb. Sl£#S!4: § 1 § Sfe 2 # 01^^21 S!±Oia) 9.^ ^^£12. HlSIhaSOl 
g^IiaS2l ?10il afeiaOi Sioffl. X-Mn-X' ^321 X+X' 21 iauife at% M 47 - 57 21 a?ILH21 iilgi 

87. HI 51 §011 9iQ\M. ^^D\ efSfliaSOI. X-Mn-X' (B X fe Pt OIH, X' fe, Ne, Ar, Kr. 
Xe, Be, B. C. N. Mg, Al. Si. P. Ti. V, Cr. Fe. Co. Ni, Cu. Zn. Ga. Ge. Zr, Nb. Mo. Ag. Cd, Ir. Sn, Hf. 
Ta. W, Re, Au, Pb, Si g|£#S± S 1 S Sfe 2 § 01^^21 S!±OIQ) SaSIIl, SfifXfSSOl 
?tX\^m°\ OJ2H0II SaaOJ 2121, X-Mn-X' S32I X+X' 21 5^dlfe at% S 44 - 57 2i mf\{A21 

S=?m 88. m 52 soil 9iO\ki. Sy± X' 21 Saaife at% S 0.2 -- 10 21 a9IUI2J USSifQ^. 

89. ai 54 §011 9lQ\ki. X-Mn ifg2l X 21 5adl, Sfe X-Mn-X' ^321 X+X' 21 Satilfe 
at% S 50 - 56 21 a?<Lf|2! ia»aga}. 

90. HI 55 §011 9lO\k\. X-Mn ifS2J X 21 3ESbl, Sfe X-Mn-X' §321 X+X' 21 S^bife 
at% S 46 ~ 55 2J a?IUI°l i3S>^§5|. 

S^§ 91. HI 58 §011 9l0ik\. §i± X' 21 5«blfe at% S 0.2 - 10 21 a?ILII2J iDS§§st. 

92. HI 66 §011 SiOIAI. X-Mn §321 X 21 5Sbl. Efe X-Mn-X' Se2l X+X' 21 i^blfe 
at% S 50 ~ 56 21 S?ILH£J in&l§5t. 

93. HI 67 soil S!01Ai, X-Mn §g2l X 21 3ESbl. SEfe X-Mn-X" §321 X + X' 21 i^blfe 
at% S 46 ~ 55 21 a9IU2! SS§§af. 

S?§ 94. HI 68 §011 SI01A1. fef:i| S!± X' fe. Ne, Ar, Kr. Xe. Be. B, C, N, Mg, Al, Si, P. Ti, V, Cr. 
Fe. Co, Ni. Cu. Zn. Ga, Ge. Zr, Nb, Mo. Ag, Cd, Ir. Sn. Hf. Ta, W, Re, Au, Pb, II£W=J± § 1 B 
SEfe 2 S 01^21 §!±2i Hmum^. 

S=?§ 95. HI 68 §01! 2J01A1, Sl± X 2} Mn jU2l 5abl2l bIS X : Mn 4:6 ~ 6:4 21 a?)UI2! i2S 
§§at. 

96. HI 68 §011 2!01A1. ^?| B»i/IfaS0l X-Mn-X' §3 (S. X fe Pt OIU. X' fe. Ne, Ar, Kr, 
Xe. Be, B, C, N, Mg. Al, Si. P. Ti, V. Cr, Fe, Co. Ni. Cu, Zn. Ga, Ge, Zr, Nb. Mo. Ag. Cd, Ir. Sn. Hf. 
Ta. W. Re, Au. Pb. 2j£#i!± g 1 # 2fe 2 § Olfe»2l §!±Oia) S §a£l2. mmi^mO\ ^ 
JJaS2l 9I0II §a£l01 aow, X-Mn-X' S32J X+X' 21 S^blfe at% £ 47 - 57 21 ^?ILHS! RmM 

§91. 

S?§ 97. HI 68 §011 2J0IA1, mmmSOl. X-Mn-X' §3 O X fe Pt 013, X' fe. Ne. Ar. Kr, 
Xe, Be. 8. C. N, Mg, Al, Si, P, Ti, V, Cr, Fe, Co, Ni, Cu. Zn. Ga, Ge, Zr, Nb, Mo, Ag, Cd. Ir. Sn. Hf. 
Ta. W, Re, Au, Pb, ^ 2l£#S!± S 1 g SEfe 2 § 0I&^2J S!±0ICf) S §^£111, S^i}X^aSOI ^ 
I^a#2l OJEHOII §^£101 an. X-Mn-X' 8321 X+X' 21 ^Sblte at% S 44 ~ 57 21 aflUIS! JHSfi 
§91. 

S?§ 98. HI 69 §011 SI01A1, a± X' 21 S^bife at% M 0.2 ~ 10 21 g|?ILJI2i Rmmmsi. 

S?§ 99. HI 71 §01! aOlAi, X-Mn §321 X 21 3E«bl. £fe X-Mn-X' §321 X+X' 21 5«blfe 
at% S 50 - 56 21 a?IUI2J iiisa§e|. 

S?§ 100. HI 72 §011 9iO\k\, X-Mn §321 X 21 5Sbl, Efe X-Mn-X' §321 X + X' 21 S^blfe 
at% £ 46 ~ 55 21 a?ILII2! iaS§§st. 

S?§ 101. HI 75 §011 SIOIAI, 4f?| a±X'2l 5ablfeat%S0.2 - 10 2J a?im2! ia&l§9|. 
S^§ 102. HI 84 §011 aOIAI. S!±X' 21 5^blfeat% S 0.2 - 10 21 ^?im2! iDSS§9|. 
S?§ 103. HI 94 §011 aOIAI. §i± X" 21 54ilblfe at% S 0.2 ~ 10 21 a?ILH£! ilS§§a|. 
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